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Sampling for ambient mercury was conducted for the State of lew
Jersey by the Environmental #onitoring and Support Laboratory (ENSL)/RTP
in Woodridge, Hew Jersey from August 10-15, 1978. This monitoring study
was initiated as the result of Region Il requesting technical assistance
from the Envirconmental tlonitoring and Support laboratory, Research
Triangle Park, NC.

VOHITORING
A. General

Monitoring was conducted in several locations on a 4Q acre site.
The majority of the 40 acres were undeveloped and were heavily avergrown
with tall (approximately 5 feet) weeds. Approximately 9 of the 40 acres
viere paved and contain warehouse and office buildings. Sampling was
conducted at four (4) sites representing various areas within the 40
+acres. See Figure 1 for site locations. .

Two types of sampling systems were used in this study. One consisted
of a sampling box which contained four parallel sampling tubes. The
other sampling system consisted of an orifice system which contained
five parallel sampling tubes. Diagrams showing the two different
systems are shawn in Figure 2. The samplers collect elemental mercury
on silver wool collectors. Prior to the collectors, varicus devices can
be placed in the system to distinguish various forms of mercury. The
box samplers were designed with a split manifold system. Part of the
air stream flowed through filters diractly to the collectors. Since
organic mercury compounds are not collected on silver wool, this part of
the system callected only elemental mercury. The other part of the air
stream passed through a pyrolyzer which converted the organic mercury
compounds to elemental mercury. Total Hg (organic and elemental) was
collected by this technique. The orifice samplers were designed without
an inlet manifold system, therefore they collected only elemental Hg.

B. Specifics

Site 1 -- Site 1 was located on the Wolf property in the west half
of the building on the first floor. This site was located several feet
from the scuthwest wall approximately equidistant from the side walls.
Sampling was conducted during the work day (8 hours) on August 14 and
15, 1978. Four replicate samples were collected each day. On August
14th a box sampler was operated, while on August 15th an orifice sampler
was operated. Due to a shortage of tubes, only four sample tubes were
used with the orifice system on August 15, 1978.
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A comparison of side-by-side sampling of oririce
resultts in values thet are relatively close and in 2li ¢ AITE
meter vaiues are higher. The tru2 vaiue for cach of these days oroba
jies comewhere between the box values and the orifice values., Table ;

a comparison of the average values for each sampling system, Shows .
there is close agreement of value at each site. In this table, the
corresponding "12 hour samples" were averaged using a time based w2iglood
average. iNote that in all cases, the orifice meter sampling systems
values are higher than the box sampiers as predicted.
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Rl Dada

. Date(s) Sampling Perijod lean ng/m3 Yalues na,f‘m3
] 8/14/73 901-1646 ™ 382.25 B 366, 330, 372, 381
] 2/15/78 B17-1622 D 733.00 © 731, 748, 763, 710
2 8/10-8/11/73 2121-2027 1021.6 © 583, 954, 1141, 1230, 1200
2 8/11/73 1010-2050 P 551.25 3 573, 600, 485, 546
2 8/11-3/12/78 2032-1947 462.60 © 395, 501, 502, 434, 47€
2  8/11-8/12778 2055-0900 M 471.67 » 427, 494, 494
2 8/12/78 908-1947 » 357.00 3 436, 460, 175
2 8/12-8/13/78 2045-2000 522.5 o 598, 278, 17, 615, 599
2 8/12-8/13/78 2045-826 M 379.00 & 372, 349, 366, 429
2 8/13/78 830-2000 © 443.25 ¥ 432, 497, 431, 413
2  8/13-8/14/78 2015-1954 1012.80 o 1191, 854, 885, 952, 1182
2  3/13-8/14778 2015-803 N 788.00 » 822, 695, 787, 848
2 3/14/73 807-1954 7 721.00 ® 702, 814, 647
2  8/14-8/15/78 2001-800 M 1541.25 ¥ 1708, 1345, 1423, 1694
2  8/14-8/15/78 2001-800 1651.20 ¢ 1720, 1536, 2023, 1291, 1692
3 8/10-8/11/78 2037-317 ™ 1678.40 «» 2176, 869, 1723, 20389, 1535
3 38/11-8/12/78 926-740 290.50 & 277, 295, 296, 294
3 8/11-8/12/78 900-740 296.8 < 321, 281, 314, 238, 280
3 8/11/78 921-1936 ? 213.75 5 186, 200, 241, 223
3 8/11-8/12/78 1945-740 M 247.25 % 203, 335, 102, 349
3 3/12-3/13/73 820-737 386.40 © 399, 380, 382, 360, 411
3 £/12-3/13/73 800-737 264.7504 235, 302, 179, 343
3 8/12/78 800-1930 D 179. 1 230, 236, 71
3 2/12-8/13/78" 1936-737 500.00 & 511, 495, 520, 474
3 2/13-8/14/78 847-820 1019.00 © 996, 1029, 1010, 1163, 897
3 §8/13-3/14/78 847-820 750.67 © 869, 604, 779 :
3 8/13/78 847-1937 D 332.00 & 357, 382, 411, 378
3 8/13-8/14/78 1939-820 w 1272.75 » 1356, 1331, 926, 1478
3  8/14-3/15/78 820-738 » 2396.50 2 2924, 1869
3  3/14-8/15/78 820-738 2846.00 ¥ 2976, 2629, 2933
3 8/14/78 820-1213 607.00 ® 597, 617
3 8/14/78 820-1932 D 995.00 2 1056, 947, 585
3 8/14-3/15/78 1938-728 ¥ 3259.330 3052, 3911, 2815
4  8/12-8/13/78 930-312 195.25¢ 198, 198, 187, 193
4  8/13-8/14/78 820-915 035.25% 1252, 2702, 227.. 21:3
4 8/14-8/15/78 922-722 2210.06%

3822, 1532, i1ijo
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* A1 values are eXbressed as ng/m3 and are average values for that sampling
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To establish some qualification of the validity of the reported
measure of a sample of mercury, quality assurance audits were performed
during the quantltative analytical determinations. Instead of being
used as "on-line' quality control information for caorrective purposes
during the analytical phase, the audit determinations were simply recorded
along with the ambient sample determinations. Estimates of the analytical
bias and imprecision were calculated from.the audit data.

QA Data

Each day during the analytical phase, fresh audit samples were
prepared covering possibly different ranges (ng) than for other days.
Each day different calibration curves were used. Also, field samples
were measured which may or may not have been In the range (ng) of the
audlit values (ng) for that particular day. The audits performed across
the entire analytical operation are grouped in Table 1 according to
""known'' audit values (X) along with analytical determinations (Y). It
must be emphasized that analytical determinations corresponding to similar
audit values are not repeat determinations using a gliven calibration
curve. In fact, an audit showing the same value as a field sample may
have been prepared on a different day under different conditions. It is

" also possible that calibrations were derived several times in one day.
.The values in Table | represent audits on the LDC system and not on the
-Perkins-Elmer system which was used to measure values above .500 ng.

Table 2 summarizes the audit data for those values only where
“repeat' analytical determinations were made.

824260008
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TABLE .
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Analytical Determination 1Y) ng

Q

.50

: 15.25
- 16.78
77 15.60
P72 16.61
15,54 14.07
20. 41 21.25
27.21 32.75
L40.82 43,25
87.58 88.80
87.58 65.30
87.58 54.48
87.58 101.75
87.58 105.60
87.58 98.41
88.31 89.92
88.31 96.77
134.20 140.00
145.59 - 149.31
145.59 149.49
175.93 172.00
203.00 214.00
434,34 449,21 Linear Regression Equation
. 434,34 436.76
434,34 L61.56 Y= ~-.208 +1.023 X7 °
L34 .34 401.72 2 _
434,35 473.83 rm=.3
TABLE 2. Summary of Repeated Audit Checks
Audit (X) ng :::nge:f(v) ng n s(v). v =3
14.72 16.33 3 64 h%
87.58 85.72 S 21.05 25%
88.31 93.35 2 4. 84 5%
145.59 149.40 2 W13 B F4
434,34 444 .57 5 27.67 6%

824260009
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gven though the T ¢ ffici riation {C0L) 1s hianer ot
87.58 ng., this does not - o Cooomrdes at oar ac3co this iove)
are questionable due o =7, 11 Lot Diys Mhat it dass hmoly,
however, 1s that on sora 1ivs Tos e oo mathod was mare Liased than
on other days and if sam; =5 cn these ""sod" Lays were around 87.58 nq,

there is reason to suspec their validity. However, we can't invalidate
data on days where 87.58 1.g v.as used o5 an audit since this quId cover
practically all samples. Furthzrmore, at the audit value of 88.31 ng,
the coefficient of variation is only 5% based on two ana]yL»baI determinatiol

Therefore an average of coafficients of variation was calculated
to be 8%. Combining this with the bias 2.3% from slope of the regression
equation gives an estimate of the root mean square error of 8.34%.

Roughly, two out of three measurements should lie within 8.34% of
their average based on error in the analytical method alone.

Field Samples

Samples taken on the same manifold at a particular site, date and
sampling period were randomly analyzed. Therefore, side by side samples
may have been analytically measured on different days using different
calibration curves subjected to different QA audit values that may or

may not have included the sample value in the range of audits. Since

the audits were not being used for quality control, no corrective action
based on audits was taken during the aralytical phase. This means that
the sample-to~-sample variation expressed as %CV in Table 3 contains

‘variation in the field sampling phase as well as the analytical phase.

An average coefficient of variation for sample-to-sample variation is
estimated from the last column in Table 3 to be approximately 17%.

Roughly we can say that 20% of the sample-to-sample variation is
attributable to analytical error.

Some of the high %CVs at levels above 500 ng (identified by * in
Table 3) can be partly attributed to analytlical variation. At these
levels the Perkins-Elmer system was used and the audit values are
glven as:

Audit (X) ng Analytical (Y) ng % CV

847.5 716.5 ‘:]
847.5 898.7 —
-833.6 * Below zero

824260010



T, LLE 3. Mercury Data Summary an._statistics

Sampling Sampling  Sample _ 2 Standard Z Cv.= S
Site Uaroe For g Sivela) Porersnefilina/y” Neaiarienig) '

i-inside 574773 SEDE R i 292,25 10,01 i
G/ 14s74 GG bl i 7353.00 22.79 3

2-orifice 8/i0/73 2121-2027 5 1021, 60 267.61 28
8/11/78 2032-1947 5 462.60 46.32 10

8712778 2005-2000 b 522.50 163.19 31

8/13/78 2015-1554 5 1612.89 162.50 16

8/14/75 2001-0304 5 1651.20. 268.82 16

2-Box G 8/11/78 2055-0900 3 47:.67 38.68 8
' 1010-2050 L 551.25 48.77 ' 9

8/12/78 0908-1947 4 357.06 158.07 44

2045-826 i 379.00 34.73 9

8/13/78 2015-0803 4 788.00 66.85 8

0830~2000 L 433.25 36.88 8

8/14/78 20061-08¢0 4 15k1,2 187.64 12

0807-1954 3 721.00 85.11 12
3-Orifice  8/10/78 2037-0817 5 1678.40 522.94 31
8/11/78 0900-0740 5 296.80 19.31 7

8/12/78 0820-0737 5 386.40 19.50 5

8/13/78 0847-0820 5 1019.00 95.30 g

8/14/78 0820-0728 3 2846.00% 189.15 7

3-Box D 8/11/78 1945-0740 4 247.25 117.06 57
o 0921-1936 4 213.75 25.20 2
8/12/78 1936-0737 4 500.00 20.18 4

/ 0800-1930 3 179.00 93.58 52

8/13/78 1919-0820 4 1272.75 239.92 19

' 0847-1937 4 282.00 22.30 6

8/14/78 0820-0738 2 2396.50 746.00 31

0820-1213 2 607.00 1414 ' 2

3-Box A 8/11/78 0925-0740 4 290.50 9.04 3
8/12/78 0800-0733 4 264.75 : 72.45 27

8/13/78 0847-0820 4 750.67 134.75 18

g8/14/73 n220-1932 3 996.00 55.33 : S

19230720 3 3259.33% : 576.67 18

L-8ox F /12778 0930-0312 h 195. 25 5.50 3
/13778 0820-0915 4 2085.25 : 608.57 - 29

3715778, 0922-0722 3 2210.0% 1433.0 63

Avg. (3CV)= 17.19

3pixon Ratio Test Lndicated that 17 ng/m3 is an outlier among 5 values of 598, 278,
17, 615, 599 ng/m and was excluded from analysis.

824260011
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1.l. PEurpose

This repcrt contains the results of an investization of the concen-
trations of mercury in soil, groundwater, surfac z and sediment
on, and in the vicinity of, th2 site formerly oc
manufacturing plant in the Rorough of Wocd-Ridge,
purpose of the investigation was to determine if =
is comtributing mercury to the aquatic environmant
of Berrys Creek.

3%

&
cuplac

[ B~

The procedures used im this investigation were discussed with, and
approved by, personnel of the New Jersey Department of Environmental
Protection before the initiation of the fieldwork. Personnel from the
Department were present during most of the time that work was conducted
on the site by the contractor. All deviations from the scope of work
as origlnally proposed were made with the approval, or at the recommen-
dation, of personnel from the Department.

1.2. Llocation of the Subject Site

The Subject Site is located in the Borough of Wood-Ridge and in
the Borough of Carlstadt, County of Bergen, State of New Jersey (Figure
The Site includes properties that currently are owned by the United
States Life Insurance Company,-Robert and Rita Wolf, operating as
Wolf Realty, and the Velsicol Chemical Corporation. These properties
are identified on Figure 2. Also identified on Figure 2 are the
sampling locations for surface water (and sediment), groundwater, and

1).

soil. Soil sampling locations remote from the Subject Site are identified

on Figure 1.
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Z. CHRONOLCGY OF CVEiTS AT T SUBJECT sitz

The following narrative sectioms are summaries of Information
cbtained from the County of Eergzn, Office of the County Clerk,
Division of Records, Hackensack, New Jersey (Section 2.1.), and
from a file of documents assembled by the Attorney General of New
Jersey. An index to the sourczs of information regarding the owner-
ship of all or parts of the Subject Site is presented as Table 1.
Documents from the file of the Attorney General are listed according
to their origin and, secondarily, in chronclogic order im Table 2.
A unique alphanumeric code is associated with each document in the
table, and the codes are used in this narrative to cite specific
documents.

2.1. History of Ownership

On 17 June 1929, the Carlstadt Development and Trading Company,
a Maryland Corporation with its business offices in New York, New
York, leased an irregularly shaped parcel of property located within
the Boroughs of Wood-Ridge and Carlstadt, County of Bergen, State of
New Jersey, to the F. W. Berk and Co., Inc., also a Maryland corporation.
Signing the lease for F. W. Berk and Co., Inc., were Messrs. P. F. Berk,
President, and W. R. Britton, Secretary. The property is listed on
current tax maps as Block 229, Lots 10A and 10B. Easements for utilities
and roadways now adjacent to Lots 10A and 10B were included in the parcel
that was leased during 1929. _

From at least 1927, F. W. Berk and Co., Inc., was wholly owned by
Steetly, Inc., a firm registered in England. Between 1948 and 1949,
the company was sold to Agil, Inc., which then sold its interests to
a Mr. George Taylor during the early 1950's. Prior to this, however,
the F. W. Berk and Co., Inc., purchased all lands leased from the
Carlstadt Development and Trading Co. on 28 December 1943. On 1 June _
1952, a portion of the property which included a structure known as ‘
the Zirconium Building, was leased to the Melberk Co., Inc., a New
Jersey corporation. Signing the lease for F. W. Berk and Co., Inc.,

was Mr. George Tavlor. On 12 March 1953, F. W. Berk and Co., sold an
easement to the Hackensack Water Company. An easement was sold to the

Public Service Electric and Gas Company on 7 October 1955. On 22
December 1955, the Magnesium Elektron Corporation (formerly Melberk, Inc.)
terminated its lease with F, W. Berk and Co. During or shortly after
1956, the F. W. Berk and Co. industrial premises became known as
Wood-Ridge Chemical Co.

During 1960, the F. W. Berk and Co. corporation was dissolved, and
the property was sold to the Wood-Ridge Chemical Corporation (WRCC)
which was wholly owned by the Velsicol Chemical Corporation. The
Wood-Ridge Chemical Corporation sold a parcel of land to Julius Blum
and Company, Incorporated, on 2 September 1965. Another parcel was
sold to the Borough of Wood-Ridge on 29 June 1967. During 1967, the
remainder of the property owned by the Wood-Ridge Chemical Corporationm,
which was registered in Nevada, was sold to the Velsicol Chemical
Corporation. Im 1968, a portion of the property was resold to the

824260021
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tranzactions

3 April 1548
7 August 1893
9 November 1917

22 April 1929

1906

28 April 1913
30 April 1915

1 November 1917
2 July 1921

7 February 1923

20 April 1929

17 June 1929

29 December 1943

: D.Iilcz of the County Clar oI Bersen,
Transaction Book Page
Sold by East River National Baunk
to Melchior Helbig K-12 345
Sold by East River National Bank
to Melchior Helbig 365 211
Sold by Abram DeBaun to John
_Storms 1462 259
" Sold by John B. and Bertha Q.
C. Storms to Carlstadt Development
and Trading Company 1641 424
Sold by New York and New Jersey
- Real Estate and Improvement
Company to Frederico Fiore 806 317
Sold by Frederico Fiore to
Earl E. Litz 843 536
Sold by Earl E. Litz to New Jersey
Brick Company 907 89
Sold by New Jersey Brick Company
to Michael J. Martin 974 156
Sold by Michael J. Martin to
Panhard 0il Company 1116 451
Sold by Panhard 0il Company to
Eldorado Construction Company 1189 668
Sold by 77 :i> Construction
Company t: ::istadt Development
and Tradic: -usany 1641 421
Leased by Curlscadt Development
and Trading Company to F. W. Berk
and Company 1649 461
Seld by Carlstadt Dewelonment
and Trading Company to F. W. Berk
and Company 2413 406
2413 410
824260022
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Table 1. Index to
in the files of the Offizs .

Date

Vomn ey o s . s

LOT 2L o LIOOn 0 CWNET AW

Transaccion

T nde SVl G .

Sook

e el e
e 4k A e 220

Cage

31 July 1952
25 March 1953

7 October 1955
22 December 1955

5 July 1960

2 September 1965
29 June ;967
29.June 1967
6 February 1968
21 May 1974
20 May 1975

15 December 1975

Leased by F¥. W. Berk and Company
to Melberk, Inc.

Sold by F. W. Berk and Company
to Hackensack Water Company

Sold by F. W. Berk and Company
to Public Service Electric and

. Gas Company

‘Lease from Magnesium Elektron

Inc. (formerly Melberk Inc.) to
F. W. Berk terminated

Sold by F. W. Berk and Company
to Wood-Ridge Chemical Corporation

Sold by Wood-Ridge Chemical
Corporation to Julius Blum and

- Company _

Sold by Wood=-Ridge Chemical
Corporation to Borough of
Wood-Ridge ' :

Sold by Wood-Ridge Chemical
Corporation to Velsicel Chemical

‘Corporation

Sold by Velsicel Chemical
Corporation to Wood-Ridge
Chemical Corporation

Sold by Wood~Ridge Chemical
Corporation to Robert M., and
Rita Wolf

Sold by Robert M. Wolf to
United States Life Insurance
Company

Leased by United States Life

_Insurance Company to Robert

Wolf

3582

3724

4139

4832

5058

5058

5142

5898

6003

6069

207

451

422

576

20

257

261

416

202

64

237

824260023
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doe ed oy a unique alphanumeric symsol that is
utllized to cite the documant in the accompanying narrative text,

New Jersev Denartment of Environmental Protection

Symbol Date Item
DEP-1 27 October 1970 Memo to Segesser from Clark
DEP-2 24 May 1973 ' Order from DEP to Ventron
DEP-3 10 June 1974 Telegram to Ottolio from NJDEP
DEP-4 2 July 1974 Letter to Longstreet from United
States Testing
DEP-5 14 July 1974 Letter to Longstreet from Polito, EPA
DEP-6 4 October 1974 Memo to Birns from Longstreet
DEP-7 8 August 1975 Telegram to Rovic Construction
from Ricci (DEP)
DEP-8 30 July 1974 Chronology prepared by Pike for
Longstreet
DEP-9 28 March 1977 Chronology prepared by longstreet
. for Heksch
Data
DEP-10 14 February 1975 Memo to file from Jacangelo -
DEP-11 12 May 1976 Memo to Longstreet from Cotterell
DEP-12 3 November 1976 Memo to file from Longstreet
DEP-13 15 November 15976 Interim Report from Jacangelo

New Jersey Department of Labor and Industry

DLI-1 2 August 1971 Accildent report
DLI-2 9 May 1974 Inspection memo from Gomez to
Stanton
824260024
’ ‘ 7 ~ JACK McCORMICK & ASSOCIATES, INC.
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; from the £ile of the Attovney €

R 4
avanes at the Subiecr Site {concinued)

New Jersev Department of Health

Date

Item

Lt

DOH-7

DOH-8

DOH-9

DOH-10
DOH-11
DOH-12
DOH-13
DOH-14
DOH-15
DOH-16
DOH-17
DOH-18
DOH-19
DOH~20

DOH-21

9 april 1956
14 May 1956

17 June 1958

2 December 1958
li;Larch 1959

4 February 1960
4 March 1960

22 March 1960
9,10 August 1960
=15 August 1960
25 August 1960

5 December 1960
13 December 1962
22 January 1963
4 February 1964
6 August 1964

17 November 1964
Decembe? 1964

25 January 1965
27 January 1965

4 March 1965

Memo from Wilford and Johns to Shaw

Memo from Wilford and Conlon to Shaw
Letter to Wilford from F. W. Berk & Co.
Memo from Wilford to Shaw

Memo from Wilford to Shaw

Inspection report

Letter to Berk from Shaw

Letter to Shaw from Berk Co.

Inspection report

Memo from Hughes to Shaw

Letter to Hughes from Wood-Ridge Chem.
Memo to Shaw from Hughes

Memo to Segesser from'Giallella and Hughes
Memo to Segesser from Hughes .
Letter to Wood-Ridge Chem. from Segesser
Letter to Wood—Ridge Chem. from Segesser
Letter to Wood-Ridge Chem. from Segesser
Status report to file from Hughes

Letter to Wood~Ridge Chem. from Segesser
Letter from W.R.C.C. to Hughes

Surveillance Report

824260025
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New Jersev Devartment of Health {(continued)

Svmbol Date Item

TOR=-22 10 May 18435 Letter from W.R.C.C. to Hughes
DOH-23 16 Juna 1965 Letter from Segesser to W.R.C.C.
DOH~24 18 June 1965 Letter to Hughes from W.R.C.C.
DOH-25 2 March 1966 Surveillance Report

DOH~26 3 Mérchrl966 Surveillance Report

DOH-27 18 April 1966 Letter to W.R.C.C. from Hughes
DOH-28 4 April 1966 Letter from Hughes to W.R.C.C.
DOB-29 1 March 1967 Surveilliance Report

DOH-30 19 April 1967 Field Inspection

DOE=-31 %9 April 19§z Surveillance Report

DQH-32 21 October 1967 Surveillance Report

DOH-33 30 October 1967 Surveillance Report

DOH-34 21 December 1967 Field Inspection '
DOH-35 21 December 1967 Field Imspection

DOH-36 1 February 1968 Letter to W.R.C.C. from NJDOH (Clark)
DOH-37 13 Feb;uary 1968 Letter to W.R.C.C from Hughes
DOE-33 13 March 1968 Surveillance Report

DOE~-213 14 March 1968 Letter to Hughes from W.R.C.C.
DOH=~40 26 March 1968 Letter to W.R.C.C. from Clark NJDCH
DCE-41 18 Aaeedl 1968 Letter to NJDOH from W.R.C.C.
DOH-42 20 Hay 1968 Surveillance Report

DOR-43 20 Moy 1968 Field Inspection

824260026
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¢ o records from the £ile- of rhe Actorney General of
selve to svents at the Subject Site (continued).

New Jersey Department of Health (continued)

Symbol Date Item
DOH-44 24 May 1968 Letter to NJDOH from W.R.C.C.
DOH~45 17 June 1968 Letter to NJDOH from W.R.C.C.
DOH-46 16 July 1968 Surveillance Report
DOH-47 4 September 1968 Letter to NJDOH from W.R.C.C.
DOH~48 Zl;actober 1968 Letter to W.R.C.C. from Hughes
DOH-49 29 October 1968 Letter to NJDOH from W.R.C.C.
DOH-50 14 February 1969 Memo to file from Hughes
DOB-51 14 April 1969 ‘Letter to W.R.C.C. from NJDOH
DOH-52 17 April 1969 Letter to NJDOH from W.R.C.C.
DOB-53 7 March 1977 Memo to file from Marshall
Data
DOH-54 16 July 1974 Letter to HMDC from NJDOR
United States Environmental Protection Agency
EPA-1 28 December 1970 Memo from Bromberg to Deputy Regional
Diregtor
EPA-2 15 February 1971 Memo from Cianca fo Stéin
EPA-3 6 May 1971 Memo from Cianca to Bennett
EPA-4 14 June 1971 Letter to Faye (Ventron) from Roy
EPA-5 7 June 1974 Memo to file from Librizzi
EPA-6 7 June 1974 Field notes by Ewe Frank
EPA-7 11 June 1974 Memo to file from Librizzi
EPA-8 June 1974 Memo from Jeleniewski to Librizzi

10
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of cthe Attorn:y

United States Environmaental Preorection Agency (continued?
L) i~

Symbol Date Item
EPA~-9 29 July 1974 Memo from Lindsey to Poliro
EPA-10 16 August 1974 Memorandum of Understanding
EPA-11 28 February 1975 Letter to Rovic Construction from Sconnik
EPA-12 25 July 1975 Letter to Polito from Atlantic
- Richfield Co. '
EPA-13 12 August 1975 Memo to file from Polito
EPA-14 20 August 1975 Memo to Gluckstern from Polito
EPA-15 undated Chronology written by Librizzi
EPA-16 10 November 1976 Chronology written by Polito for
Longstreet
EPA-17 6 April 1977_ Report prepared by Rogers
EPA-18 28 April 1977 Chronology written by Polito for
Librizzi
Data
EPA-19 28 August 1970 FWQA, U.S, Department of the Interior memo
EPA-20 1 October 1970 FWQA memo to file - Enforcement
EPA-21 21 October 1970 Memo to chief, operations from Brezenski
EPA-22 October 1970 FWQA - memo
EPA-23 23 March 1971 Memo from Brezenski, Lab résults
EPA-24 5 November 1971 Memo from Brezenski, Lab results
EPA-25 19 June 1974 Memo from Brezenski, Lab results
EPA-26 19 Juﬁé 1974 Memo from Brezenski, Lab results
EPA-27 28 June 1974 Memo from Brezenski, Lab results
EPA-28 3 July 1974 Letter to Longstreet from Polito
EPA-29 8 August 1974 Letter from U.S. Testing to Polito

11
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i Jersey relative to
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£ the Attorney Ceneral of
o {continued).

United States Envircanmental Protection Apency (continued)

Symbol Date Item
Data
EPA-30 8 August 1974 Memo from Brezenski
EPA-31 13 September 1974 Memo from Brezenski
EPA-32 27 September 1974 Memo from Brezenski
EPA~33 BOJSeptember 1974 Memo to Gluckstern from Polito
EPA-34 20'Aug§st 1975 Memo to Polito from Brezenski
EPA-35 5 November 1975 Memo to Polito from Brezenski
EPA-36 20 September 1976 Letter to Jacangelo from Brezenski
EPA-37 2 May 1977 Chronology of sample receipts from
Brezenski
F. W. Berk and Company
FWB-1 22 September 1959 Report from Grich, Inc. to Berk
FWB-2 undated Report from Grich, Inc. to Berk
Ventron Memoranda and Letters
VE-1 2 February 1968 Memo to J. Bratt from E. A. Clark
VE-2 23 September 1970 Memo from Faye to Bernstein
VE-~3 28 September 1970 Memo from Cadmus to Faye
VE-4 28 October 1970 Memo from Hoffman to Bernstein
VE-~5 9 November 1970 Memo from Bermstein to Hoffman
VE-6 11 November 1970 Memo from Bernstein to Hoffman

12
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Ventron Memoranda and Letters {(continued)

Symbol Date Item

VE-7 4 February 1971 Letter to NJDEP from Myskowski

VE-8 11 February 1971 ¥Memo from Bernstein to Hoffman

VE-9 22 February 1971 Lab instructions to Magier from Cadmus

VE-10 - un&gted Memo to Wilson froﬁ Faye

VE-11 22 February 1971 Memo to Cadmus from Wilscn

VE-12 31 March 1971 Letter to Ventron from NJIDEP

VE-13 | 5 April 1971 Memo to Bernstein et al. from

: from Myskowski

VE-14 undated Memo to Hoffman from Myskowski

VE-15 4 June 197%_ Letter to Bennett,fEPA from Bernstein

VE-16 8 June 1971- Letter to Bernstein from Bennett, EPA

VE-17 30 June 1971 Application for discharge permit to
US Army, Corps of Engineers

VE-18 20 July 1971 Memo from Faye to Bermstein et al.

VE-19 22 July 1971 Letter to Bzsnnett, EPA, from Bermsein

VE-20 29 July 1971 Letter to Gelberman, US Army, Corxps of
Engineers

VE-21 17 Augest 1971 Letter to Bennett, EPA, from Faye

VE-22 24 August 1971 Letter to Faye from RBennatt

VE-23 26 August 1971 Letter to Bennett from Eswmstein

VE-24 31 August 1971 Letter to Bennett from Faye

VE-25 20 September 1971 Memo from Wilson to Bermstein

VE-26 27 September 1971 Letter to Faye from Bennett

VE-27 12 October 1971 Letter to Bennett from Hoffman

13
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Wolf & Poviz Corresvondence and Memoranda {continued)

Symbol Date Itenm

WV-6 20 August 1974 Wolf lemo

Wv-7 29 November 1974 Letter to Rovic frem Coas:z Guaxd

wv-8 26 December 1974 Letter to Wolf from Greater New York

» " Insurance
wv-9 30 September 1975 Letter to Wolf from Arthur Anderson Co.
Wv-10 8 March 1976 Letter to Heksch from Rodberg.
Soils Testing

Wv-11 11 March 1974 Letter from Joseph S. Ward, Inc. (JSW)
to Rovic

WV-12 May 1974 Report on Soiks from JSW to Rovic

wv-13 i3,May 1974 = Letter from JSW to Rovic

Wv-14 13 August 1974 Letter with report from U.S. Testing fo.
to Rovic

Wv-15 15 August 1974 Letter with report from U.S. Testing Co.
to Rovic

WV-16 29 August 1974 Letter from U.S. Testing to Rovic.

Wv-17 16 September 1974 Letter with report from JSW to Rovic

Wv-18 26 September 15974 Report from Jersey testing lab. to Rovic

Wv-19 1 October 1974 Report from Jersey testing lab. to Rovic

Wwv-20 17 November 1975 Letter form JSW to Rovic

Wv-21 2 January 1975 Letter from JSW to Rovic

Wv-22 28 January 1975 Report from U.S. Testing to Rovic

Wv-23 28 January 1975 Report from U.S. Testing to Rovic

WV-24 28 January 1975 Report from Jersey testing lab. to Rovic

Wv-25 Letter from JSW to Rovic

29 January 1975

15
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Wolf & Rovic Correswmondence and Memoranda (continued;)

Symbol Date

Item

Recovery of Mercury

WV-26 6 November 1974
wv-27 30.December 1974
WV-28 9 J_énuary 1975
wv-29 29 ianuéry 1975
Wv-30 4 March 1975
wWv-31 28 February 1975
wv-32 4 April 1975
Wv-33 4 August 1975

Data
wv-34 , 1975

16

Letter from Johnscn to Rovic

Letter from 0llis to Rovic

Letter from Johmson and 0llis to Rovic
Wolf Memo

Ollis and Johmason report to Wolf

Letter from Hazen Research Inc. to Wolf
Report from Hazen Regearch Inc. to Wolf

Report from Hazen Research Inc. to Wolf

Report from Jersey testing lab. to Rovic

824260032

JACK McCORMICK & ASSOCIATES, INC.
o sebsidiory of WAPORA, iac



P

HESTR e PR . - . P N S S

This Prge oA Ca)md Uq(bmﬂ%.
ND OAL%LKQJJ pPARR anodable .

824260033

b

R R S B
‘0
v
p

ERV Y VU R A R vy
8
B

|
-

ghER

i th
wa
. J.
o a

s Th:

cwd B

L
w

of 1

-

)
| Ay

¥

L
v
E

|



cenad

Lo

| W—

- o 824260034

=y A

5-day BOD and suspended solids on samples of varicus eIiziluents collaciad
on 8 Decamber 1953 by a representative of thae Meireoo v2litan State Health
Diszrics (DOH-1). During a subs ; { ~LL 1330 Dy Hessts.
Wilford and Conlon, NJDOH, to the F. W. Bch : Cumpany, a series of
grab and conposite samples were coliecrzed &

three buildings of concern, the combined effluent, and the wacercourse
prior to the effluent discharge poiant. Various analyses were performed
on the samples but none for mercury compounds. By reason of high
suspended solids and BOD values, the discharge was described as
unacceptable (DOE~-2).

-
. -
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In a letter of 17 June 1958 from F. W. Berk and Company to NJDOH,
the Department was advised that the Borough of Wood-Ridge Sewage
Treatment plant's operating engineer had indicated that wastes from
the Company would not be accepted for at least one year due to the
necessity to operate the plant in excess of capacity levels (DOH-3).
Any proposed connection, however, would require pretreatment of the
industrial wastes. In December 1958, the company was visited again by
Mr. Wilford, NJDOH, and four terms of agreement were reached: 1) a
written statement would be obtained by F. W. Berk and Company regarding
acceptance of wastes by the Wood-~-Ridge Sewage Treatment plant with or
without pretreatment; 2) if pretreatment was required, efforts to
construct pretreatment facilities would commence regardless of the stage
of expansion of the Wood-Ridge treatment plant; 3) if discharge to the
treatment plant was deniled, services of a consulting engineer would
be engaged to study wastes and submit designs for on-site treatment;
and 4) the Department would be kept informed of progress with quarterly
reports to the end that a positive solution was expected within one
year (DOB-4). The next visit to F. W. Berk and Company by Mr. Wilford
occurred on 17 March 1959, concurrent with a visit to Mr. Ronald Brown,
Municipal Engineer for the Borough of Wood-Ridge (DOH-5). It was
expressed that the Borough was reluctant to accept wastes from
F. W. Berk and Company owing to the toxic effect on the biological
processes at the treatment plant, even with pre-treatment. Nonetheless,
the Company was expected to obtain an independent evaluation of its

wastes before any consideration could be given to the request for discharge

to the Wood~Ridge Sewage Treatment Plant. Additionally, the Company
was studying further methods to remove mercury compounds from the final
effluent.

In September 1959, a report prepared for F. W. Berk and Company
by Edward R. Grich, Inc., revealed that the unfavorable physical
and chemical characteristics of the industrial effluent in an 8-hour
composite sample were low pH, excessive acidity concentration, high
turbidity and color, and high suspended solids concentration (FWB-1).
The report noted surprisingly low BOD and COD values and relatively
high concentrations of dissolved salts such as sulfates and nitrate-
nitrogen. Recommendations for treatment of the wastes also were
included in the report. In November 1959, the Borough of Wood-Ridge
advised F. W. Berk and Company that 1its request to discharge industrial
wastes into the municipal sewerage system had been denied (DOH-6). 1In
February 1960, an inspection of F. W. Berk and Company premises was
made by representatives of NJDOH, and samples were collected from three
separate effluents and a combined final effluent to Berrys Creek. No
evidence of mercury compounds could bDe Zound in any of the effluent

18 JACK McCORMICK & ASSOCIATES, INC.
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E . - R 30 JASWTL OCCASLon clac The eiliuent

B RElE T EG D22 s22czicon repors conciudaed tiat che final
Jolaens Wil thellasd charvge oo Leroys ek Jdue U eloessive

levals oL Lud. o0, aes o LMiiad.  Thie report «lso ccacliuded thag,

~ased on Lne anni,Tioa. . .o: wascas would not exert o marked
Jeleterious effect on . slecel processes of a sewage treatnent

plarnt. A subsequanz L:iv o 0 o Muorch 1960 to F. W. Berk and Company,

inc. from NJTCH warnzic toat o formal order would be served to insure

compliance with exiscing legislaticn 1f no treatment of the industrial

wastes progressed immedlately (DOH~7). F. W. Berk and Company respounsed
on 22 March 1960 indicating that negotiations with the Borough of
Wwood~Ridge were on-going and that professional designs for a treatment
plant were being sought (DOH-8).

2.4. Communications Between Wood-Ridge Chemical Corporation
and the State of New Jersey (1960 to 1970)

In August 1960, a letter to NJDOH from Wood-~Ridge Chemical Corpora-
tion, successor to F. W. Berk and Company, Inc., indicated that WRCC
was .aware of the unacceptable quality of the effluents and listed
specific plans for treatment of effluents before and after their com-
bination to a final effluent (DOH~11). The letter was sent following
an inspection by NJDOH on 9 and 10 August 1960 (DOH-9). No samples
were collected during the August 1960 inspection.

In December 1960, NJDOH inspected the WRCC premises and found
that all plans for treatment of industrial wastes outlined in
their August 1960 letter had been effected (DOH-12). A grab sample
of the final effluent was collected near the discharge on 3 November
1960 and revealed high turbidity, suspended solids, and
low dissolved oxygen. . No measurements for mercury compounds
were made (DOH-12). An inspection of the WRCC premises
again was made in December 1962, but no samples were collected (DOH-13).
In Jaauary 1963, WRLC advised NJDOh that Clianton-2ogerct Associates
was retained to design industrial waste treatment facilities (DOH-14).
In February 1964, NJDOH requested WRCC to report on its progress with
plans for its industrial waste treatment (DOH-15). TIn a letter to WRCC

from NJDOH dated 6 August 1964, treatments pro.c::o. Lo a February 1964
report from Clinton-~Bogert Associates were sum: .ri?.i and confirmead,
and WRCC was directed to submit final plans ar: - -:ifications and a

formal application for approval (DOH-16).

On 2 November 1964, WRCC advised NJDOH of coanstructicn of an
8-inch tile sewer and collecting sump for separation of process water
from cooling water (WRCC-3). Before final planning for treatment,
however, WRCC advised that testing of the separated process waters
would be necessary in order to properly design the treacment plant.
Construction of the plant effluent sewer and collecting sump was
completed in January 1965, and at that time WRCC was expected to
complete studies for treatment of the more concentrated effluent so
that treatment would be effected by July 1965. 1In May 1965. WRCC sent
a2 progress report to NJDOH indicating initial success in pilot plant
treatment tanks (DOH-22). A surveillance report on effluent samples
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from WRCC in March 1565 contalned ne measur:zment’ [Or Wercury comcounds,

but indicated high values for turbidity, co: © 1 BOD which resultad

in dissolved oxygea concantraticns of zers Seom osurvelllanTa
rezsort on effluent samples from W2CC0 in ilo wadlcazaed werr oo
values for COD, color, turbidity, 3ZCH. and Loslaaia \uC‘—-j, ZTh.

No measurenments were made for dizocli-ed o L2 rermurr compounds.,
In April 1966, WRCC sent a copy of a r_,uLL Dy Z. &. &rich, Inc., to
NIDOH summarizing work performed for develooment of suitable waste
treatment procesures (WRCC-4). A NJLDOH surveillance report of WRCC
in March 1967 indicated very poor condizions on the premises (DOH-~29).
Effluent samples contained very high values for COD, suspendad solids,
total solids, turbidity, color, and pH. Additionally, the report noted
that wastes entering a holding tank were not pressure filtered as
designed but exited the tank via a bypass. Subsequent surveillance
reports of the WRCC premises were made on 19 April, 21 October,

30 October, and 21 December 1967,and all indicated unfavorable site
conditions and unacceptable analytical results on effluent samples
(DOH-30 through 35). On 1 February 1968, a letter was sent to WRCC
from NJDOH indicating unfavorable conditions in the discharge and
requesting correction of the conditions and notification of such
corrections within two weeks (DOH-36).

On 13 February 1968, a confirmation letter was written from
NJDOH to WRCC summarizing discussions of 9 February 1968 on the abate-
ment of pollution from WRCC premises (DOH-37). The letter directed
WRCC to immediately undertake studies to treat industrial wastes and
to draw plans for suitable revisions to existing facilities. Bi-monthly
progress reports were required to be submitted to the Water Pollution
Control Program. On 13 March Y968, a NJDOH surveillance report
indicated that conditions on the WRCC premises remained unchanged
(DOH-138).

On 18 April 1968, WRCC sent a progress letter informing NJDOH that
Metcalf and Eddy Engineers, Inc., were retained as consultants and
outlining a specific program of study to treat the industrial wastes
(DOH~41). WRCC sent NJDOH a progress report on 17 June 1968 summarizing
work done during the reporting period and included a tentative schedule
for accomplishment of objectives regarding the engineers report, con-
struction plans, and completion of comstruction by November 1969 (DOH~4S).
On 4 September 1968, a progress report was sent from WRCC to NJDOH,
summarizing Metcalf and Eddy's treatment study results and recommendations
for treatment (DOH-47). In the interim, surveillance reports of WRCC
premises on 20 May and 16 July 1968 indicated that conditions on the
premises remained unchanged (DOH-42, 43, 46). On 29 October 1968, WRCC -
sent NJDOH a letter stating that they were awaiting a final report from
Metcalf and Eddy, Inc., which they expect to receive by the end of
November 1968 (DOH-49).

In January 1969, WRCC sent a copy of the final report by Metcalf
and Eddy to NJDOH and suggested a meeting to discuss future treatment
plans. Surveilllance reports of the WRCC premises were made by NJDOH
representatives on 14 January 1969, 4 March 1969, 27 August 1969, and
24 November 1969 (DEP-8). These reports all indicated poor quality
of the industrial effluent, citing high values for COD, BOD, suspended

824260036
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solids, total solids, .lor, turbidiry, and nitrates, _ .lues for pH
varied from extremely low o wery high. No measurements for mercury
were made cxHeept for an JQJML,JL-JH on 27 August 1969, when test results
in 2ffluent sample were negative. In
ary 1¥e%, the Mezcalf and Ediv e
“he WRGC efflienc due ro fhe Dresanc:
. _ ; Aprii lvod, in respoase to a

tter Irom NJoUH aefining 3 of the industrial effluent as
unacceptablie, WRCC advised 4oLl uf merhods which were being used and
those planned in order to abate mne wastewater problem (DOH-52).
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2.5. Comzmunications Derwsen Yond-Ridge Chexical Corporation,
the State of New Jersaev, and Federal Agencies (1970)

During 1970, surveillance reports on the WRCC effluent were issued
on 3 February, 13 April, and 25 August 1970 and ncted a highly dis-
colored effluent (DEP-8). Measurements for mercury in effluent samplis
collected on 3 February and 13 April 1970 yielded 0.03 and 0.0l15 ppm,
respectively. On 12 August 1970, representatives of the US Department
of Interior, Fsderal Water Quzlity Administration, sampled effluent from
WRCC and Berrys Creek, 100 yards downstream from the WRCC outfall,
and found 1,500.0 and 17.0 ppb, respectively (1.5 and 0.017 ppm) (EPA-8).
Also during August 1970, the US Environmental Protection Agency (US-EPA)
Operations Branch found the following results from collected samples
(EPA-20):

SAMPLE SOURCE " CONCENTRATION OF MERCURY
Effluent, unfiltered 5,000 ug/l (= ppdb)
Effluent, filtered = 1,600 ug/l
Berrys Creek, upstream of

effluent, unfiltered 10 ug/1
Berrys Creek, downstream of

effluent, unfiltered 210 ug/l1
Sediment [Berrys Creek], upstream .

of effluent, dry weight 8,475 mg/kg (=ppm )
Sediment [Berrys Creek], downstream

of effluent, dry weight 7,440 mg/kg

The effluent sample was an 8~hour composite sample at an estimated
35 gallon per minute flow. Using an average of 5.0 ppm and the estimated
flow, approximately 2.1 1bs. of mercury was calculated to be discharged

from the site per day.

Cn 8 Ocrober 1970, US-EPA sampled the WRCC effluent and found
9.2 ppm mercury (EPA—Zl) In October 1570, WRCC propesed a three phase
in~housz prszram o raduce what was estimated to be 4.2 lbs. of mercury
per day (Fad:vol atar Quality Administration (FWQA), 55 GPM x 24 hours

x 7.0 ppm mercury content) to less than 0.5 lbs. per day (VE-4). Values
of 7.0 and 1.4 ppm mercury were found in unfiltered and filtered,
respectively, 24 nour composite samples of the WRCC effluent (EPA-22).

1
Equal to 30 and 15 ppb, respectively. 824260037

US-EPA was established during mid-1970 by Presidential Reorganization
Plan Number 3. 41l responsibility and authority of FWQA were
" transferred to US-EPA at that time.
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Curing Noveober .070, a meeting was held becween »wQA, WRCC, and
: Ly o walaT juaiity aspects Lo:mvrlj admialstared by NJDOE} ™
diszanues Dl¢1a to recduce tha mercury discharge to

Vravio hs akh e a;;...\.g “.~-W.QL¢\.J

the wos dischargs: standarxd
; and Indicated =iforts

:h: w*ahugrd (VE~ 8 tnrongn 11). Also duriag early
roranda and lerters berween US-EPA and Ventron

:ping all parrties informed of plant processes,

L, ! nrogress obtained in treating the effluent

(VE-12 cthrough loj Zia 10~11 February 1971, a 24-hour composite total
planc eflluenc ¢hw;': ccatained 4.95 ppm mercury (EPA-23). On 30 June
1971, an applicacion fur a discharge permit was made to the US Army

Corps of Engineers (VE-17). During July and August 1971, several

letters were exchanged between US-EPA and Ventron (WRCC) noting

problems of monitoring the discharge, discrepancies in submitted data,

and general notes on treatment procedures (VE-19 through 24). 1In a

letter dated 27 Sepntember 1971 from US-EPA to Ventron (WRCC), an

analysis of monitoring data of the WRCC effluent submitted to US-EPA
showed that mercury levels in the treated effluent ranged from 0.05

to 0.95 1b/day with a median of 0.16 1b for 27 sampling days and a range
of 0.10 to 3.70 lbs/day with a median of 0.40 1b in the total effluent
(VE-26). It was concluded that additional mercury may be entering

the effluent stream along its 1,000 foot route from the treatment facility
to the point of discharge. This latter conclusion also was suggested

at an on-site meeting between Ventron and US-EPA personnel on 16 September
1971 (VE-25). It was decided that a sampling program of soils and

water would be conducted by US-EPA personnel. Samples collected on

26 October 1971 were found to contain the following concentrations

of mercury (EPA-24):

(WRCC) wars

mondtoring Tes

SAMPLE SOURCE ’ CONCENTRATION OF MERCURY (ppm)
Effluent stream at Wier Basin entrance 0.860

Effluent stream at Wier Crest 0.820

Effluent stream at final discharge 0.970

Cn-site nen~-mercury bearing drain 0.060

Effluent from treatment system 0.240

Sediment from non-mercury pit (Bldg. 13A) 250

Final sludge from treatment 250

On 30 December 1971, eleven liquid samples and one sediment sample
were collected on the Ventron site (EPA-25). Although exact locations
for these samples now can not be determined, the concentration of
mercury in the liquid samples ranges from 0.010 to 0.081 ppm, and a
concentration of 230 ppm mercury was determined in the sediment sample.

In January 1972, an application for a discharge permit was resubmitted
to the US Army Corps of Engineers by Ventron (VE-28). Also in January
1972, groundwater and soil samples from the Ventron site were collected
and analyzed by Metcalf and Eddy, Inc., counsulting engineers for Ventron

(VE-29). Mercury concentrations in soil borings ranged from 5.0 to 375

1 NJ-DEP was created by law during 1970. Responsibility and authority

for water quality were transferred from NJ-DOH to NJ-DEP at that time.
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a moathly basiszs ¢ “
Ventron «if made by NJ-DEP on 19 January and :
ana o2 21 #arch 1972 (DEP-8). On 24 February 1972, Ventw.n was advised
by NJ-DEP of high pk and oxyzea demand in effluent samples collected

i Jancaxy 1972 (DEP-8). On 13 April 1973, NJ-DEP requested Ventron to
correct conditions causing incrscsad mercury discharges and unacceptable
pH variations {(pH 2.4 to 9.4) in the effluent as reported in the February
operating report (VE-32). Oan 24 May 1973, an order was served on
Ventron to cease violations against the Air Polluticn Control Code

as observed on 15 March 1973 by NJ-DEP inspectors (DEP-2).

N . T e -~
LA LAY, 53Ul

L eyt T >0
Ludglle Ware

In February 1973 an inter-office Ventron memorandum described
marcury poisoning found in an employee at the Wood~Ridge plant (VE-31).
The only other record-of injury resulting from mercury was an accident
report to the New Jersey Department of Labor and Industry regarding
chemical burns to the right knee and thigh of an employee in July 1971
(DLI-1). In August 1973, preliminary terms for purchase of the Wood-
Ridge property by Mr. Robert Wolf were proposed by Ventrom (VE-34).

In October 1973, NJ-DEP approved a reduced monitoring schedule proposed
by Ventron (DEP-8).

2,6. Closure of the Wood-Ridge Plant and Sale of the Site, 1974

- oo

On 20 May 1974, Ventron notified NJ-DEP that the Wood-Ridge plant
operations had ceased and that title to the property had changed
hands (DEP-8). Surveillance reports of the Ventron property were made
on 7 and 20 May 1974, and in a letter dated 29 May 1974, NJ-DEP directed
Ventron to analyze and remove the danger of runoff from chemicals and
wastes at the vacated property (VE-35). 1In 17 June 1974, Ventron responded
claiming it was not required to comply with the directive since it no
longer owned the property (DEP-3). On 9 May 1974, representatives of
the New Jersey State Department of Labor inspected the Ventron site prior
to its scheduled demolition in June 1974 (DLI-2). Recommendations were
made for a mora thorough clean-up of debris and precautionary measures
to be taken by worxmen during the demolition.

2.7. Ewsnrs During cthe Dexolition of the Buildings

Demoliticn of the buildings on site allegedly began during the first week of

June 1974. On 7 June 1974, the discharge of chemicals from the site

was observed during the demolition Of the buildings as a result of the
wetting of the demolition ar=a. Parsonnel from the Hackensack Meadowlands
Development Commission (DC), US-EPA, and NJ-DEP arrived on the site

on 7 June 1974 and collected various samples of water, sediment, on-site
liquids, and solid materials {(LFA-3 through 8). Concentrations of mercury

in water collected on the site ranged from 15.0 to 285.0 ppm (EPA-26)., Water

824260039
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sanples collected upstream and downstream from the Ventron site contained
oUooand DAL sumoof marcstt veatactively. Samples of solid materials
Dlanoed oo shoe ool saavvwd Ix 11.5 to 9,500 spm mercury with ons
DAL ™ mareury.  Sanples of dediment collected on che
@ sit2 In Zerrys Cresk concained 17,700 and
Lo Ly Pu:*>ﬂ~¢vn v {EPA-20). On 12 June 1974, a meeting
was neld between representatives of NWJ-DEP, US-EPA, HMDBC, Ventron,
Gttolio Demolition Company (subcontractors), Rovic Construction Company
(a subsidiary cf Woll) and CAESS Environgental Inc. (handlers of liquid
wastes) (EPA-3). Agreements concerning the proper disposal of chemical
wastes and contaminated soils with respect to a 10 June 1974 Order
{DEP-3) from NJ-DEP to clean up and remove hazardous materials,
were made at the meeting and summarized in a certified letter to Rovic
Construction from NJ-DEP on 17 June 1974 (WV-2). Prior to the
7 June 1974 observation of the chemical waste discharge from the Ventron
demolition site, an oil slick was discovered on Berrys Creek by members
of the Bergen County Health Department and reported to HMDC on 3 June
1974. The oil slick was traced to the Ventron site,and the US Coast
Guard initiated the clean-up (DEP-9). Rovic Construction was fined
$2,000 for the spill by the US Coast Guard (WV-12).

On 19 June 1974, NJ-DEP inspected the site and found that
demolition was in progress, contrary to the agreement of 12 June 1974.
Also, a broken water line on the property was releasing water,
which then was discharging into the former wastewater system. Rovic
Construction and Ottolio Demolition were advised that they were in
violation of the 12 June 1974 agreement (DEP-9). On 20 June 1974,
NJ-DEP and US-EPA representatives inspected the site and found
demolition had ceased (DEP-9). -Water samples collected from the plant
sewer system and from Berrys Creek, upstream and downstream from the
Ventron site on 21 June 1974, contained 0.140, 0.011, and 0.0039 ppm,
respectively (EPA-27). A site inspection on 27 June 1974 by NJ-DEP
found no demolition in progress; however, a sample of the effluent
from the site into Berrys Creek contained 28.0 ppm of mercury (EPA-28).
On 2 July 1974, the US Testing Company Inc. (USTC) advised NJ-DEP that
it had been retained by Rovic Construction to collect and analyze
runoff water from the demolition site (DEP-4). Several liquid waste
handlers were contacted by Rovic Construction, and cost estimates for
the removal of waste on the site were requested. On 11 July 1974, a
s80il core from the property was taken by EPA personnel to a depth of
3 feet. Droplets of mercury were found in samples from the soil
surface and at depths of one and two feet below the surface.
Concentrations up to 200,000 ppm of mercury were observed in the samples
(EPA-30). Additionally, high concentrations of cadmium, lead, zinec,
chromium, nickel, and arsenic were found in the samples. After a
notice of violations was issued to Rovic Construction by US-EPA on
21 June 1974, meetings were held on 1 July and 16 August 1974 between
representatives of NJ-DEP, US-EPA, and Rovic Construction (DEP-9).

On 16 August an agreement of understanding was entered into by Rovic
Comstruction, NJ-DEP, and US~EPA, which provided for terms of
construction of Building #1 on the western most section of the site
(EPA-10). Additional tests for mercury on soil borings at various
locations on the easterm section of the site were required. During
late summer and autumn of 1974, the soil borings and analyses for
mercury conducted on the eastern section of the site were completed

824260040
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LwvelooLnoougn al,. Altornzolves for axtracticn of mercury frem
contnaminazed 20il wars -.1:-;;‘:_1_.':«:‘;& 25 was the feasibiliry of rezowviag
ihe conlizmineted seills (V-1 through 33).  In February 1975, a sros

for specific rejuirexzen:s to be met during and after construccion

of Building #2 on the eastern section of the sice was submitted to
Rovic Constructien by US~EPA after an initial plan was proposed to
US-EPA on 30 January 1975 (EPA-11). The initial plan was based on
soil borings and analyses and on the negative results of feasibility
studies for the extraction of mercury from contaminated soils or the
complete removal of the soils. On & April 1975, US-EPA sent a letter
to Rovic Construction outlining a basis for agreement, stipulating
that a formal agreement would be required (DEP-9). On 5 August 1975,
Roviec Construction notified NJ-DEP that construction was proceeding
on the site for Building #2 (DEP-9). NJ-DEP advised Rovic verbally
and by mail on the same day that no agreement had been made for
construction of Building #2. On 8 August 1975, NJ-DEP sent Rovic
Construction a telegram order to cease removal and relocation of soil
on the site and to seal all removed and stockpiled materials (DEP-7).
On 11 August 1975, NJ-DEP and US-EPA representatives inspected the
site and found topsoil being scraped contrary to the telegram order
of NJ-DEP (DEP-9). A meeting was held on 22 August 1975 between
US-EPA, NJ-DEP, Rovic Construction, and Wolf Enterprises during

which Mr. Wolf criticized the delay of construction and subsequently
was reminded that no formal agreement had been made. During September
1975 a draft agreement was circulated for review. On 17 October 1975,
Rovic Construction Company and attorneys met with US-EPA personnel and
on 11 November 1975 NJ-DEP referred the case to the Attorney General

(DEP-9).

During late 1974 and 1975, samples of water and sediments on and
off the site were collected during various inspections of the site
by personnel from NJ-DEP and US-EPA. A summary of data from samples
collected during this period through 1976 s presented below:

DATE SOURCE MERCURY CONCENTRATIONS
(ppm)
19 September 1974 Water-runoff ditch 15.8
(EPA~32) Berrys Creek water, upstream 0.001
' Berrys Creek water, downstream 0.940
13 September 1974 Sediment-abandoned lagoon on-site 1.2
(EPA-31)
14 February 1975 Water, Ventron discharge 0.013
(DEP-10) Sediment, Ventron discharge 165.0
Water, 150 ft., below discharge 0.300
Sediment, 150 ft. below =~
discharge - 167.0
Water-flood tide at tide gate,
West Riser a.0
Sediment, flood tide at tide
gate, West Riser 147.0

824260041

JACK McCORMICK & ASSOCIATES, INC.
2s @ wheidiery of WAPORA, ise.



e

DATE

{(EPA~35)

3 November i

Q75
S8

24 August 1976

(EPA-36)

12 May 1976
(DEP-11)

« Not available.

SOURCE

MERCURY CONCENTRATIONS

{(prm
Sedimen:, 1.2 wmiles upstream from
Ventron site (1) 25.0
Sediment, West Riser tide gate (2) 35.0
Sediment, 0.2 mile downstream
from Ventron site (3) 0.3
Water, (No. 1) 0.6 ppb
Water, (No. 2) 0.4 ppb
Water, (No. 3) 0.3 ppb
Cattail-tuber and top (No. 2) 0.3
Phragmites - stem (No. 2) 1.2
Phragmites - tuber and top (No. 3) 1.5
Phragmites - stem (No. 3) 1.1
Sediment (No. 2) 577
‘Sediment (No. 3) 4,480
Sediment (No. 1) 5.5
Water (No. 1) 0.20 ppb
Water (No. 2) 2.1 ppb
Water (No. 3) 0.43 ppb
Phragmites - tuber (No. 1) *
Phragmites - stem (No. 1) *
Whole killifish (No. 1) *
Cattail - tuber (No. 3) 51.0
Cattail - stem (No. 3) 1.2
Phragmites - tuber (No. 3) 170.0
Phragmites ~ stem (No. 3) 3.5
Soil - Ventron site, surface. 3.3 to 5.6
Soll - Ventron site, 7 inches below 4.2
Soil - Ventron site, 10 inches below 5.2
Soil - Ventron site, 1l inches below 4.3
Soil - Ventron site, 12 inches below 4.2 ‘
Soll - Ventron site, 17 inches below 4.8 to 5.2
824260042
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The locations of obserratzion wells and of stations from which
saxzples of water, scil, znd/or sediments were collected are indicated
on Figure 2.

3.1.1. Observation Wells ,
Samples of groundwataer war=z collected from ten wells on the Subject

Site. Eight of these wells are designated by alphanumeric symbols

(W1 through W8) on Figure 2. The other wells are designated WE (east well)

and WS (south well). An eleventh well is located inside of the building

on the Wolf Realty property, but no samples were drawn from it during

this Investigation.

3.1.2. Stations for Collections of Surface Water and Sed;ments

Samples of water were collected from nine stations on or adjacent to
the Subject Site. Samples of sediments were collected from the channels

"at the seven stations in which the channel was founded in soil and not paved.

The approximate locations of the stations are indicated by small, colored
squares and the numbers 1 through 9 on Figure 2.

Station 1 and Station 2 are located in an asphalt-covered swale
situated between the two large buildings on the Subject Site. Two stations
are located in an unlined ditch. This ditch is oriented northwest/
southeast, and it is situated approximately 20 feet to the southwest of
the two large buildings. The paved swale is located to the north of this
ditch; it is oriented approximately perpendicular to the ditch; and it
discharges into the ditch. Station 3 is located to the northwest of
the confluence of the swale with the ditch, and S:zation 4 is located
to the southeast -of that confluence.

Another unlined ditch extends toward the southwest from its junction
with the ditch in which Stations 2 ani 4 are located. Station 5 was
situated in this ditch.

Station 6 is located in an area that is labelled "open ditch” on
Figure 2. A culvert at the northwest end of this ditch extends below
the soil surface and is oriented toward the west. Another culvert, ac
the southeast end of the ditch, extends toward the southeast and emerges
at Berrys Creek at a point that is labelled '"drain discharge" on Figure 2.
Station 7 is at the mouth of the reinforced concrete pipe, or culvert.

824260043
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3.1.3., Stations for Collections of Soil

The locations cof areas from which samples of soil were obtained
are indicated by colored circles on Figures 1 and 2. Each station is
identified with a unique alphanumeric symbol (1S through 23S). Variations
in the sizes of the circles on Figure 2 are intended to depict the
approximate areas in which subsamples were collected. Station 23S, which
is located about 30 feet to the southeast of the Wolf Realty building,
is marked by a dark line. Subsamples were collected from the linear

area indicated.

3.2. Field Methodology

The procedures that were utilized to select sites and to collect
samples are described in the following paragraphs.

3.2.1. Collections of Soil

Samples of soil were collected in two ways. During the installation
of eight of the observation wells (Wl through W8), materials were
collected in 2-foot long sections, or cores, sequentially from the surface
to the bottom of the well hole. The holes were drilled during the period
from 24 through 26 May 1977 by Mr. Lou Ontek, Diamond Drilling Company,
Inc., Jackson, New Jersey. Personnel of Jack McCormick & Associates, Inc.,
observed the operations, split each core lengthwise into two approximately
equal parts, removed ome half of each sample from the split spoon drill,
and logged and bagged the sample.

A second method was used to obtain samples of soil from Staticns 1S
through 23S. Before work began, points at which scil samples were to
be obtained were plotted on a map of the site. tations that are not
located on the main section of the Subject Site were selected on the
basis of their geographic relation to the Site -- generally to the north,
scuth, east, and west —— and on the basis of exposure, or lack of pave-
ment and structures, and accessibility.

824260044
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cadii of 250 Leez, 300 Iser, 720 £ 1,000 faxz,

frem tne cencer of cne bulldinmg on che Woll Rexlrny property. 3
thea were designated at appreximately equal distzances along each arc.
Cwing to problems of visibilicty as a result of the presence of tall,

cease wvagatation in places, tha actual locations of several points
were unintentionally offset in the field, The actual locations of

the stations are indicated on Figure 2. Observacion walls that were
located on or near the plotted arcs were considered to provide
adequate samples of the soil, and no duplicate station was placed
near them. The stations on the 230-foot arc are: 115, W6, and W7.
Those on the 500-foot arc are: 10S, 135, 125, and 9S. Those on

the 750-foot arc are: 8S, 14S, 155, and W2. Those on the 1,000-foot
arc are: W4, 16S, and 17S. Only Station 185 is on the 1,250-foot arc.
Station 7S and Station 195 were added at the request of personnel
from the Department of "Environmental Protectiom.

In the field, personnel of Jack McCormick & Associates, Inc.,
located on the ground the positions indicated by points drawn on the
aerlal photographs. At each of these positions, a sample of soil was
obtained. The position then was used as a center point, and additional
samples were collected at distances of 5 meters to the north, south,
east, and west from the center point. In total, samples of soil were
collected from five places at each station.

At Station 23S, the pattern of sampling was modified to obtain
samples from the area near a concrete cutoff wall. Samples from this
station were collected at intervals of 5 meters along a2 line that was
parallel to the cutoff wall and about 2 feet to the southeast of the
cutoff wall.

At Stations 1S through 23S, the samples were collected with a
manually operated bucket auger. Where large pieces of rock, concrete,
‘glass, or other hard substances were encountered, a spade was used to
excavate a small pit. Samples then were cbtained from the wall of the

pic.

Soil material was collected from 6-inch increments below the
surface. The first increment was composed of material from the surface
to a depth of 6 inches. The second increment was composed of materials
from a depth of 6 inches to a depth of 12 inches below the surface,
and so on. Only two vertical increments were collacted at Stations 1§

through 6S and at Stations 21S and 22S5. At the other stations,
four increments were collected (0-6, 6-12, 12-18, and 18-24 inches

below the surface).

The soll from each vertical increment at each of the five places at
a particular station was placed in a separate container and labelled.
Enough material was taken from the soil auger to fill a small, plastic
twistpack bag. The labelled Samples were placed on ice
for transporation to the laboratory.

824260045

29 JACK McCORMICK & ASSOCIATES, INC.
a sulmidiary of WAPORA, lnc.



Yelis WL through ¥o extend to d2pths of approximately 15 to )
feaz, and each is cased with 2-inch diameter TVS (po l,,-u)* chloride)
pipa, The elevation of each well, at the collar, or uppermost part,

and at the surfaca of the ground, was determined by Mr. Sabetay Dehar,
a registered land survayor with offices in East Rutherford, MNew Jersev
Table 3). '

At the time of installation, from 24 to 26 May 1677, wells W1
through W8 were pumped by the driller to remove sediments. Samples
of water were obtained from these eight wells on 2 June, 8 June, and
13 July 1977 by personnel of Jack McCormick & Associates, Inc. On
8 June and 13 July 1977, samples also were obtained by these personnel
from wells WE and WS that had been installed earlier.
Samples of water were drawn from the wells with a peristaltic
pump. Each well was fitted with previously unused polyethylene tubing.
All tubing was flushed with well water before collecting the sample to avoid
any transfer of water or sediment from one well to another.

On 2 June 1977, samples were drawn from two levels in each well:
1l to 1.5 foot below the water surface and at a point 1 foot above the
" bottom of the casing. On 8 June and on 13 July 1977, one sample was
drawn at the time of each collection, and the sample was drawn from a
point about 1 foot below the surface of the water. The level
of the water in each well was determined at the time of sampling by
inserting a drop light into the casing. When electrodes at the tip
of the drop light enter the water, a contact is established between
them, and an electric current illuminates the bulb. The depth to the
surface of the water then 1s read from the calibrated tape used to
suspend the drop light. !

The samples collected on 2 June 1977 were drawn between 0800 and 1035
hours, and were taken without reference to the level of the water in
Berrys Creek. On 8 June and 13 July 1977, the wells were sampled
during times that corresponded to periods mnear low water and near high
water in Berrys Creek.

Samples of water were pumped into nmew polyethylene jars. Concen-
trated nitric acid immediately was added to the water as a preservative
during the collections on 2 June and 8 June 1977. On 13 July 1377,
the water was filtered with a 0.45 micron Millipore filter before the
preservative was added. The jars then were returned to the laboratory.

824260046
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wells. Mo measurements of depth are available fer wells WE and W3
or Ior the well inside of the building on the Wolf Realty property.

Well Drilling Ground Collar
No. Depth (ft.) Elevation Elevation
Wi 18 5.40 7.52
W2 24 11.00 11.64
W3 16 9.15 8.80
W = 18 9.77 10.23
W5 16 10.19 10.37
W6 7 16 5.39 6.34
w7 10 7.07 7.55
W8 16 7.17 7.67
WE _ ) NA T 4.40 6.35
WS : NA 4.60 7.68
(Inside building) NA 8.16 7.97

a .
Féet above mean sea level..

NA means Not Available
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established &o polnze % che system of exposed swales and ditches
through which stormratar drains from the Subject Site. Staticns 1
and 2 are in 2 pavad swale that discharges to an open ditch in which
Stations and 4 are loczted. Station 5 is in an open ditch that
joins the statica 3/4 ditch near the mouth of a culvert that is
located to tha2 =zoutheast of the building on the Wolf Realty property.

Station 6 is locared at the northeast end of the culvert that
extends from near Staticrs 4 and 5. Station 6 also is at the northwest
end of an open ditch. Approximately 50 feet to the southeast of
Station 6, the open ditch ends,and the mouth of a second culvert is
exposed. This second culvert ends at the bank of Berrys Creek, about
640 feet to the southeast. Station 7 was placed at the southeast
end of the culvert, at a poin: uear where water from the site enters
Berrys Creek. Stations 8 and 9 are located in Berrys Creek at points
upstream and downstream, respectively, from the discharge point.

Samples of water were collected hourly during a l2-hour tidal
cycle at Station 6 on 19 May 197 Samples were collected from all
nine stations on 8 June 1977. At Station 1, a sample was collected
from an isolated pool at 0940 hours and from a sump beneath a
grill-covered storm sewer cover at two other times. Samples were
taken from a ponded area at Station 5 at three times. Collectious
were made at Stations 2 through™4 and Stations 6 through 9 at intervals
of approximately 1 hour throughout a tidal cycle, from one period of
low water to the next period of low water in Berrys Creek (or the West
Riser Ditch). Measurements of the level of the water in Berrys Creek
at intervals of approximately 1 hour on 8 June 1977 are exhibited in
Table 4.

On 13 July 1977, samples of water were collected from Statiom 7,
at the discharge point, and Staticns 8 and 9 in Eerrys Creek. Four
samples were collected at each statico bertwesa fne hours of 0805 and
1400.

Each sample was obtained »v nlazing a orevicusly unused, 250 ml
polyethelene bottle 1into the water in a position that was slightly off
of horizontal. The mouth was slevatad to permit water to enter the
bottle. After the collection was made, concentrated nitric acid was
added to the water as a preservative. The samples then were returmned
to the laboratory.

) 824260048



Measuremaent Staff Gage Readinga

Time (EST) (feetr)
0950 0.32
1030 1.12
1130 2.38
1230 4.36
1335 . 4.40
1430 4.68
1530 4.56
1630 3.90
1730 3.77
1835 1.53
1945 0.19
2045 = -0.30
2145 0.00

a
Measurements are relative indications of the rise and fall of the water
surface from one period of low water to the next period of low water.
Tha staff gage was not calibrated to sea level.
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3.2.4. Sam s of Sediments

~—

bt v2r2 collacted from che channels of the
;03 2 through 6 and frem the channel of Berrys Creek
cooa 20 June 25770 Cne core of sediments was
A , ving a Schadule 40 PyC pipe (2 saches
- - 2l bentom to a depeh of approxizocsaly
C4odlnones. AT c: was vemcved from che channel, papar lcwaling
was wadded laco fhe 2pd3 To hold the sample, the tube was sealed iz a
plastic tag, and the bag was labelled. The tubes immediately were

placed on ice for delivery to the laboratory.

3.2.5. Prcof of Connection Between Stations 4 and 6

Visual inspections suggested that water from the ditch at Statiom 4
flows through a buried culvert to Station 6. To determine if this con-
clusion was correct, red food coloring was added to the water at Statiom 4
at 1300 hours on 19 May 1977. The water at Station 6 was examined for
traces of the dye at the times of regularly scheduled collections.

-

3.3. Laboratory Methodology

The procedures that were utilized in the laboratories of Jack
McCormick & Associates, Inc., to handle, prepare, and analyze samples
of water, soil, and sediments collected during this investigation are
described in the following paragraphs. The methods used for the
digestion of samples of soil and sediments, and of the methods used
for elemental analyses, are those of the US-EPA (United States Environ-
mental Protection Agency). The_methods are described in Methods for
Chemical Analysis of Water and Wastes, published by the US-EPA during
1974, and in Standard Methods for the Examination of Water and Wastewater,
Edition 14, published by the American Public Health Association and
others during 1976.

3.3.1. Determinations of Mercury

The concentrations of mercury in all samples were determined by
the cold vapor mercury method. Samples of soil and sediments were
digested before analysis. For each determination, a 100 ml aliquot
of the sample was used. Samples were diluted with distilled water when
necessary. All dilutions were made with new glass pipettes that were
used once and then discarded.

3.3.2. Determination of Arsenic

The concentrations of arsenic in all samples were determined by
the silver diethyldithiocarbamate method.

3.3.3. Determination of Other Metals

824260050

The concentrations of cadmium, lead, nickel, and zimc in all
samples of soil and sediments were determined by the standard US-EPA
flame atomic absorption methods. Most of the samples of water also
were processed by these methods. Selected samples of water were

JACK McCORMICK & ASSOCIATES, INC.
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3.3.4. Samples of Soil

Upon receipt, the samples of soil were removed from the ice and
placed under refrigeration. To prepare the materials for amalysis,
the five samples from the same vertical increment at a particular
station were composited. This was done by emptying the soil from the
five original bags into a large, previously unused plastic bag. The
soil then was mixed by kneading and shaking the bag.

After a combined ﬁhmple was mixed thoroughly, approximately 10 g
of soil were withdrawn, placed in a previously unused petri dish, and
allowed to dry for about 16 hours at a temperature of 60°C. The dry
sample then was placed in a mortar and ground with a pestle. The mortars
and pestles were cleaned thoroughly with nitric acid before each use.

For the analysis of mercury, the soils were digested by the US-EPA
alternate procedure that employs an autoclave. Samples for the analysis
of arsenic were concentrated and digested by procedures described under
Standard Method 104b. Samples for the analysis of cadmium, lead, nickel,
and zinc were prepared by the technique prescribed by US-EPA for the
determination of total metals.

’3.3.5. Samples of Water

Samples of water were prepared for analysis by procedures described
by the US-EPA for the determination of the concentrations of metals.
Samples to be analyzed for arsenic were mixed with sulfuric acid and
boiled until fumes of sulphur trioxide formed. Distilled water and
sulfuric acid then were added, and the sample was boiled again. This
technique removes nitric acid and organic material which could cause
errors in the analysis.

3.3.6. Samples of Sediments

Upon receipt, the samples of sediments were removed from the ice
and placed under refrigeration. To prepare the materials for analysis,
each sediment core was divided into 3-inch long increments. Although
the cores were driven to a depth of 24 inches in the field, the lengths
of the retrieved samples were less than or equal to 12 inches. That
the samples were less than 24 inches in length may be attributed to
sediment compaction and a partial loss of sample from the end of the
tube upon removal from the channel. Samples less than 12 inches in
length were obtained from Stations 3 and 4. The sample from Statiom 4
was divided into only three increments so that the increment length
of 3 inches could be used and so that a consistency of increment length
would be maintained with other samples. -

JACK McCORMICK & ASSOCIATES, INC.
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This zzoricen i3 incerded to present an unbiased narracive descriprion
of the resuizs 2f ghe 31¢*y)e> for mercury and other metals in samples of
soil, grcunawx er, sediments, and surface water collected on or near the Subject
Site. The anzlytical results are compiled in Tables 5 through 13. The varia-~
tions in th= ccn ration of mercury at Station 6 during a 12-hour period is
illustrarted grar L.y in Figure 3. The variations in the concencration oti
mercury at Scabd 7, 8, 2nd 9 during 2 periods of 12 and & hours are
illustrated graphicallv in Figures 4 and 5.

4.1. Results of Analyses for Mercury (Hg)
4.1.1. Mercury in the Soil

Concentrations of mercury in samples of soil obtained during the
installation of seven wells on the Subject Site (Wl through W7) ranged from
0.7 ppm to 2,592 ppm (Table 5). The highest concentrations of mercury
(1.080 ppm to 2,592 ppm at O through 6 feet in depth) were observed in
samples from Station W6. Concentrations in excess of 100 ppm were
observed in at least two 2-foot increments in samples from five of the other

six stations.

Table 5 also includes the results of anzlyses of soil samples from
Station W8, which is located in the eastern quadrant of the intersection
between Park Place East and Ethel Boulevard (Figure 2). The concentrations
of mercury in these samples ranged from 0.7 ppm, at a depth from 8 to 10
feet, to ‘432 ppm, at a depth of 0 to 2 feet.

The results of tests on samples of soil from 23 stations (1S through 23S)
are displayed in Table 6. In samples from sixteen stations on the Subject
Site (Statioms 4S5, 7S through 19S, 215, and 23S), the concentrations of
mercury in the various 6-inch increments ranged from 3.9 ppm (6 to 12 inches
at Station 18S) to 123,000 som {38 to 24 ianch.us at Staticn 14S). The
highest concentrations in the upper three increments (0 to 18 inches in
depth) consistently were observed at Station 23S. In the interval from 18 to
24 inches, the concentration of mercurv at Station 23S was 4,719 ppm. This

was surpassed only by the ciscrvericn at Staticn 14S.

Seven series of samples were obtained for soil at seven stations
around the subject site (Statioms 1S, 2§, 35, 55, 6S, 20S, and 22S). The
concentrations in samples of scil from five upland sites (Stations 1S, 28§,
35, 58, and 6S) ranged from 1.5 ppm to 6.4 ppm from O to 6 inches in sdepth,
and from 1.9 ppm to 18.5 ppm at depths from 6 to 12 inches (Table 5).
At a sixth upland site (Station 20S), which is located about 150 feet
northeast of Ethel Boulevard, the concentrations of mercury ranged
from 75 ppm near the surface (0 to 6 inches) to 15.1 ppm at a depth of 18 to
24 inches.
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11
. Date
26 May 1977

26 May 1977 ~

-~

Depth
fo)y Hg
0-2 1393
2-4 234
4-6 83
6-8 58
8-10 1.8
0-2 432
2=4 105
4-6 1.9
8-102 0.7
10-12 1.2
12-14 1.3

0¢ meTrCuYy, arsenic, léod,
s 3L soll from walls (cor

As

Pb

180 .

170
81
85
12

81
110

Ni

11
12
16
11
17

14
14

10

11

Zn Cd

170 1
240 1
120 2
100 1
47 0

280 0
150 0
110 0.
27 <0
19 <0
24 0

a . . .
At the direction of personnel from the Department of Environmental Protection,

b

samples from intervening depths were collected, but were not analyzed.

In Well W4, no material was recovered from depths between 4 and 8 feet.
A fragment of wood was recovered from 8 to 10 feet. .
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Ph

92
5,710

184
116

40
40

321
111

512
287

433
594

737
583
578
550

479
184
885
671

44
117
88
198

1,225
11
749
2,071

513
462
1,089
423

18 through 233 during

arfa wa/wg, or ppm, Ary
Ni Zn cd
7.8 59 1.4
16.4 118 1.3
20 121 2.1
13 95 1.3
26 42 1.7
30 56 1.5
86 28,832 78 g
95 25,208 72
23 426 4.2
20 284 3.6
13 180 2.0
41 267 3.6
65 882 19
65 795 5.2
100 1,026 13
120 521 5.5
52 1,183 3.9
49 315 2.3
45 860 33
40 1,391 14
29 13,454 1.7
80 480 3.3
27 H 2.6
it NERTE 3.7
80  L.lZ O 6.7
51 53 3.8
66 508 Ee
62 586 6.4
135 488 4.0
33 316 2.8
42 475 3.8
164 408 27
824260055
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Table §. Concencrations ¢f mercurv, arsenic, lead, niclh: ans
cadmium levels in comgositz scil sampleg freonm sozlons o wllE
{(continued).

Station Depth
No. (in.) Hg As Pb Mi in Cd

128 0-6 22 7 132 41 550 3.5
6~12 25 11 899 77 1,320 7.9
12-18 43 10 312 135 2,065 8.4
18-24 116 13 614 240 2,772 86
138 0-6 _ 151 5 3,518 52 1,800 8.3
6—12“ 2,008 14 3,926 35 1,979 9.3
12-18 71,294 16 2,629 58 1,998 18
18-24 654 14 2,166 158 3,139 10
148 0-6 221 6 270 49 17,510 7.6
6-12 276 () 196 45 6,866 4.7
12-18 63 9 502 65 3,437 3.6
18-24 123,000 11 322 91 4,584 6.9
158 0-6 5.7 9 79 38 - 115 3.1
6~-12 _9.5 6 215 35 180 1.8
..12-18 ~6.8 8 490 95 405 3.7
18-24 9.8 11 388 37 294 3.1
16S 0-6 20.2 19 672 195 4,719 18
6-12 26 30 896 157 3,392 15
12-18 39 21 970 216 4,382 12
18-24 23 22 990 132 3,770 13
17S 0-6 11.1 29 844 130 1,053 3.3
6-12 11.9 9 670 49 715 5.5
12-18 14.8 9 2,717 78 965 8.7
18-24 12.9 11 964 85 1,204 9.2
18S 0-6 9.2 7 354 37 564 4.8
' 6-12 3.9 7 298 37 4,491 29
12-18 5.2 5 214 32 362 8.9
18-24 19.9 9 385 45 711 8.4
19s 0-6 23 4 257 213 535 4.9
6-12 18.4 1 164 19 313 2.6
12-18 . 197 7 1,314 44 6,725 2.6
18-24 328 _12 580 33 13,634 6.0
824260056
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Station
No.

205

218

228

23S

.
2
(]

75
34

19.4
15.1

546
1,444

367
1,185

2,558
2,885
3,397
4,719

Az Dk
6 223
6 216
4 362
7 395
49 390
82 125
45 430
148 396
6 117
7 179
8 190
8 344
42

T : :
PR T PR
TiCses, TIOC, Al

. m o

sy Stazioasd Lo Iarcusll oo

Ni Zn cd
21 112 1.8
21 122 1.9
26 183 2.2
13 202 2.2
103 15,051 43
21 502 7.5
211 4,286 31
289 10,670 71
58 1,573 2.7
58 2,032 3.7
55 12,372 4.0
27 818 2.2
824260057
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COUTIUM L0 BNLLL TeIuwa SAel L5 04 wal S DO h et e b Ui i e e gl
on 2 June 1977 ar oro

wWell Collecrion

Yo Time (£87) Hg As Pb Ni Za cd

Wl 0800 T 0.7 <10 <500 <200 100 <50
0800 B 1.0 <10 <500 <260 170 <50

W2 0900 T 3.0 <10 <500 <200 110 <50
0900 B 84 15 <500 <200 22,400 <50

W3 0930 o T 1.2 <10 <500 <200 60 <50 -
0930 -~ .. B 5.1 11 <500 <200 150 <50

W 0945 T 0.4 <10 <500 <200 30 <50
0945 B 2.7 <10 <500 <200 160 <50

W5 1000 , T 1,110 12 1,000 <200 21,300 <50
1000 B 3,770 31 3,000 <200 25,200 <50

W6 1010 T 198 <10 <500 <200 240 <50
1010 B 74 <10 <500 <200 150 <50

w7 1020 T 210 <10 <500 <200 250 <50
1020 . B 194 10 <500 <200 380 <50

W8 1035 T 0.7 <10 <500 <200 90 <50
1035 B 9.3 <10 <500 <200 280 <56

T=1 to 1.5 feet below the surface of the water

B = 1:foct above:bottam of casing

824260058
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was located wao

4

The results of analvysses of saznles of water from wells are presented
in Tables 7 through %. The conceszracions of mercury detected in unfiltered
samples collected on 2 Juse Ls77 'Tible 7) ranged from 0.4 ppb to 3,770 ppb
aad those in uniiltered wples 2ovained en 8 June 1977 (Table 8) ranged
from <0.1 ppb to 1,077 Samples that were collected on 13 July 1977
(Table 9) were filtered before preservation and analysis. No mercury
was detectable in the filtered samples from seven of the nine wells on the
Subject Site (W1 through W7) or in the well adjacent to Park Place East
(W8). The concentratiéns of mercury in the South Well (WS) were 0.9 ppb,
at the time of high water -in Berrys Creek, and 0.8 ppb, at the time of low
water. In the East Well (WE), the concentrations of mercury were 8.8 ppb
and 4.3 ppb at the times of high and low water.

4.1.3. Mercury in Channzl Sediments

The results of analyses of sediments are displayed in Table 10.

At three stations located in a ditch that is known to discharge through the
culvert at Station 7, the concentrations of mercury in the surficial sediments
ranged from 81 ppm (6 to 9 inches) to 882 ppm (0 to 3 inches) at Station 3;
from 179 ppm (6 to 9 inches) to 679 ppm (0 to 3 inches) at Station 4; and

from 624 ppm (6 to 9 inches) to 361 ppm (O to 3 inches) at Station 6.

At the outfall point (Station 7), analyses of samples from the channel of
Berrys Creek adjacent to the mouth of the culvert revealed concentrations
of mercury that range from 2,825 ppm near the surface to 89,162 ppm at a
depth of 6 to 9 inches (Table 10). In Berrys Creek upstream from the
discharge point (Station 8), the concentrations of mercury in the sediments
range from 993 ppm near the surface to l4.7 ppm at a depth from 9 to 12
inches. At Station 9, which is on Berrys Creek downstream from the
discharge point, the concentrations of mercury range from 5.6 ppm, at 6 to
9 inches in depth, to 57 prui, near the surface.

The sediments at Station 5 contain mercury in concentrations that range
from 1.2 ppm, at a depth from 9 to 12 inches, to 23 ppm, at a depth of from
3 to 6 inches (Table 10). It is presumed that water flows from Station 5
to Station 6, but no movement was observed during inspectiomns.

4.1.4. Mercury in Surface Water

The results of analyses of samples of water from swales, ditches, and
culverts on the Subject Site and from Berrys Creek are presented in Tables
11 through 13. Selected data for mercury also are displayed graphically in
Figures 3 through 5.

824260059
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cadpmiug in unlilversd samnlni of varsr oollected from wells W1

through W8, the east well, and the scuth well at times correspending to
geriocds of hizh and lew wazer in Berrys Creek on 8 June 1977 (units are
wg/l, or ppb)

4
4o

Well Collacricn Tide Groundwater
lo. Time (E8T) Stage Level * Hg As Pb Ni Zn cd
Wl 1052 L 3.72 0.3 <10 <500 <200 80 <50
1640 H 3.74 0.3 <10 <500 <200 80 <50
w2 1101 L 2.99 0.9 <10 <500 <200 50 <50
1645 _ H 3.09 1.0 <10 <500 <200 40 <50
W3 1114 L 3.10 0.9 <10 <500 <200 60 <50
1658 H 2.30 0.8 <10 <500 <200 40 <50
W4 1040 L 2.63 0.5 <10 <500 <200 40 <50
1633 H 2.69 <0.l <10 <500 <200 20 <50
W5 1148 L 2.27 1,077 26 1,400 <"200 11,200 <50
1628 H 2.19 68 10 <500 <200 2,800 <50
we 1002 - L = 2.23 57 <10 <500 <200 70 <50
1616 H 2.16 23 <10 <500 <200 30 <50
W7 0924 L 2.13 147 <10 <500 <200 190 <50
1553 H 2.11 33 11 <500 <200 180 <50
w8 0912 L 1.87 1.6 <10 <500 <200 50 <50
1541 H 1.85 0.5 <10 <500 <200 40 <50
HE 0937 L 1.72 41 78 <500 <200 50 <50
1609 H 1.89 16.2 66 <500 <200 20 <50
WS 1014 L 1.80 35 18 <500 <200 4,500 <50
1620 H 1.99 7.8 <10 <500 <200 3,400 <50
* Feet above mean sea level.
H = High watar
L = Low water
824260060
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Table 9. Conganivalisnsd of T:'“L“‘, arsenic, lead. nickel, zinc, and
cadmium in filcered samples of iater collected- from wells W1 chrough
W8, the east well, and the souch well at times correspeading to periods

of hlgh and low water in 2errys Creek on 13 July 1977 (units are ug/l,
or ppb).

well Collection Tide Croundwater
No. Time (EST) Stage Level * Hg As Pb ui Zn cd
Wl 0700 1 272 < 0.3 <20 <10 <100 160 !
1242 L 9,72 < 0.3 <20 <10 <100 150 <3
w2 0750 H 2.44 < 0.3 <20 <10 <100 110 <3
1301 . L 5,94 < 0.3 <20 <10 <100 100 <3
W3 0900 ~ ® 2.35 < 0.3 <20 <10 <100 160 <3
1310 L 2,43 <0.3 <0 <10 <100 40 <3
wh 0507 B ,.68 < 0.3 <0 <10 <100 40 . <3
1320 L 589 < 0.3 <0 <10 <100 20 <3
W5 0915 B 1.87 < 0.3 Q0 <10 <100 10 6.8
1329 L 1.93 <0.3 <0 <10 <100 300 3.0
w6 0925 g _ 1.81 <0.3 <0 <10 <00 360 <3
1340 L 1.72 <0.3 <0 <10 <woo 20 I3
w7 0950 H 2.24 <0.3 <0 <10 <100 40 <3
51406 L 2.24 <0.3 <0 <10 <100 130 <3
ws 0955 H 1.25 <0.3 Q0 <10 <100 50 8.0
1414 L 1.06 <0.3 <0 <10 <100 40 9.0
WE 0935 H 1.64 8.8 <0 <0 <00 90 <3
1348 L. 1.49 4.3 <0 <10 <100 100 5.6
LE 0945 H 1.68 0.9 Q0 <0 <00 4,700 8.0
1336 L 1.52 0.8 Q0 <10 <100 2,800 9.0

* Feet above sea level

-

H = High water

L = Low water™

824260061
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Station Dapth

No. (in.) Hy As Pb Ni Za Cd
3 0-3 382 5 21 5.7 73 0.6
3-6 £95 6 4.8 6.1 63 1.3
6-9 81 7 0.6 3.3 7.9 0.6
9-11 13.7 6 1.0 5.9 35 0.5
4 0-3 679 6 155 30 2,116 - 4.6
3-6 625 7 65 23 869 3.4
6=9 -~ - .. 179 6 37 23 189 40
5 0-3 11.7 8 31 17 267 2.5
3-6 23 14 139 141 5,187 45
6-9 5.7 7 36 15 227 2.9
\ 9-12 1.2 6 8.3 19 40 1.5
6 0-3 361 7 162 21 528 1.6
3-6 420 4 149 15 171 0.9
6-9 624 7 234 16 193 1.0
9-12 528 4 165 28 302 1.0
7 ‘ 0-3 2,825 23 480 81 2,723 19
3-6 39,940 56 554 146 8,615 17
6-9 89,162 25 439 67 4,032 12
9-12 66,533 41 450 91 6,153 18
8 0-3 993 38 252 63 802 58
3-5 307 21 26 36 518 2.1
6-9 23 10 2.3 21 167 21
9-12 14.7 6 3.2 29 240 12
9 0-3 57 35 75 47 774 24
3-6 24 21 43 &4 406 6.6
6~9 5.6 7 i3 17 683 2.4
9-12 23 11 3.5 18 12 6.9
—
824260062
47 JACK McCORMICK & ASSOCIATES, INC.

o sutnidiory of WAPQORA, Inc



Coliection Dire
Time (EST)
0304

0400

0503

0600

0700

0800

0905

1003

1100

1200

1300

1400

1500

Eastward
Eastward
Eastward
E;stward
Eastward
Westward
Westward
Westward
Westward
Eastward
Eastward
Eastward

Eastward

48

Hg

9.3
8.9
6.0
5.5
5.5
3.2
0.9
1.3
1.0
1.4
2.8
5.4

10.5

11
13
35
38

17

<10
<10
<10
<10
<10

<10

Pb Ni Zn cd
82 13 230 1.1
71 11 200 1.0
57 20 200 0.6
61 9 190 0.7
48 <0.1 170 0.6
38 10 200 2.4
20 11 190 1.9
12 14 170 1.7
10 20 160 1.4
12 16 170 1.9
25 <0.1 170 1.1
17 7 140 1.0
12 <0.1 170 0.9
824260063
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At Station & on l” Yav 1977, the concenfTaticns of mercury were 9.3 ppb
N and LU, 3 ppj 3¢ “ ouring an Lﬁﬁu:kmﬁLns gesicd of
iigh wate The oo R.% zceb and 3.2 opu (Tokla 11,
Figure 3)

On 8 June 1977 at Staticn 7, the concentrations of mercury at times of
low water were 15.0 ppb and 22.4 ppb. Two concantrations of 1.3 ppb were observad
during an intervening period of high water (Table 12, Figure 4). -
In Berrys Creek, the concentrarions of mercury at Station 8 and Station 9
ranged from 0.7 prb to 2.6 pob and from 0.7 »npb to 3.5 ppb, respectively,
throughout the period from one low water to the next (Table 12).
These descriptions omit the results of analyses of samples collected at 1850
and 1955 hours at Station 7, 18645 hours at Station 8, and 1850 hours at
Station 9. Procedural errors related to the theft of equipment resulted
in the contamination of the samples by entrained sediments.

Samples of water also were collected from Statioms 1, 2, 3, 4, and 5 on

8 June 1977 (Table 12):¢ No influence of the tides was detected at Stations 1 and 5
during the period of obsexvations. No samples were collected at Station 2
at 1930 or 2030 because water was noé longer flowing. A final sample was
collected at 2130, however, Water flowed continuously at Stations 3 and &,
but the depths in the channel were very shallow during the low water stages
of the tidal cycle. Owing to the shallowness of the water at most of the
stations at the time of sample collection, it also is considered certain

. that sediments were entrained in the-samples of water. Except that they

- : demonstrate the presence of sediments laden with mercury and illustrate

. the facility with which those sediments can enter the water columm, these

data are not considered to be valid for use in an appraisal of the
= condition of surface water at the scene.

. On 13 July 1977, concurrent with the withdrawal of samples from the wells,

T four series of samples were collected from the culvert at Station 7 and
' from Berrys Creek at Stations 8 and 9 (Table 13, Figure 5). The concen-

: trations of mercury at a period of high water (0800 hours) ranged from 0.7 ppb

- at Station 8 to 1.4 ppb at Station 9. The concentration at Station 7, at

the discharge point, was intermediate (1.0 ppb). During the succeeding three ‘

observations, the concentrations at Station 7 ranged from 4.2 ppb to 4.9 ppb.

The concentrations at Stations 8 and 9 ranged from 0.5 ppb to 1.6 ppb during

the three observations.

4.2. Results of Analyses for Arsenic (As)
4.2;1. Arsenic in the Soil

SR Concentrations of arsenic that were detected in samples of soil excavated
during the installation of eight wells are displayed in Table 5. The

results of analyses of samples from 23 stations at which soils were collected
by manual techniques are presented in Table 6.

- In the well excatations on the Subject Site (Stations W1 through W7),
arsenic was present in concentrations that range from 0.6 ppm to 25 ppm

= - (Table 5). Within 2 feet from the surface, at depths equivalent to

) those represented by the other samples of soil, the concentrations range
from 3 ppm (Station W2) to 20 ppm (Station W7).

824260064
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nickel, zinc, and

: 1 ochrough 8 on

Jmazicn Collection

No. Time (EST) Hg As Pb i "Zn Cd

1l 0940 6.7 <0 <500 <200 130 <50
1530 27.2 <10 <500 <200 200 <50
2130 34.0 <10 <500 <200 150 <50

2 0940 ~72.0 <20 <500 <200 210 <50
1025 ’ 30.0 <30 <500 <200 80 <50
1120 8.7 <20 <500 <200 30 <50
1225 = 47.0 <20 <500 <200 170 <50
1330 - 88.0 <20 <500 <200 250 <50
1425 7.6 <10 <500 <200 40 <50
1525 1.6 <10 <500 <200 20 <50
1620 10.7 <10 <500 <200 40 <50
1725 25.6 <40 <500 <200 90 <50
1825 19.0 <60 <500 <200 80 <50
2130 82.0 <40 800 <00 1,500 <50
0940 <0.3 <10 <500 <200 20 <50
1020 0.4 <10 <500 <200 20 <50
1120 0.7 <10 <500 <200 20 <50
1220 <0.3 <10 <500 <200 20 <50
1325 <0.3 <10 <500 <200 20 <50
1425 <0.3 <10 <500 <200 20 <50
1525 <0.3 <10 <500 <200 20 <50
1620 <0.3 <10 <500 <200 20 <50
1725 <0.3 <10 <500 <200 20 <50
1825 0.5 <10 <500 <200 30 <50
1320 <0.3 <10 <500 <200 100 <50
2030 0.6 <10 <500 <200 40 <50
2130 <0.3 <10 <500 <200 30 <50
BANEY G.8 <10 <500 <200 30 <50
Tl 1.0 <10 <500 <200 30 <50
MR 0.7 <30 <500 <200 20 <50
PRARRY Q.7 <10 <500 <200 20 <50
1373 1.9 <10 <500 <200 40 <50
1425 3.1 <10 <500 <200 60 <50
1520 3.5 10 <500 <200 80 <50
1620 2.9 <10 <500 <200 30 <50
1720 18 <10 <500 <200 150 <50
1820 1.5 <10 <500 <200 30 <50
1930 1.4 <10 <500 <200 30 <50
2030 0.8 <10 <500 <200 20 <50
2135 1.4 <10 <500 <200 20 <50

824260065
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Tabie 12 ¢ EoouT, o o Le=nl, mizkel, zioe, aad

cadniug sokloclel o ST imenrinued),
Station {2llection

No. “ime (E3T) Hg As Ph Ni Zn cd

5 0940 5.7 <0 <300 <200 150 <50

1520 11.4 <10 <500  <20¢ 80 <50

2135 52.0 <1{ <500 <200 160 <50

b 0940 3.8 <10 <500 <203 60 <50

1025 3.4 <10 <500 <200 60 <50

1125 2.8 <10 <500 <200 40 <50

1230 4.0 <10 <500 <200 50 <50

1330 1.0 <0 <500 <200 130 <50

1430 2.1 <10 <500 200 130 <50

1530 2.1 <10 <500 <200 120 <50

1625 3.1 <10 <500 <200 60 <50

1735 1.7 <10 <500 <200 40 <50

1830 5.4 <10 <500 <200 130 <50

1940 3.0 <10 <500 <200 Q0 <50

2035 3.7 <10 <500 <200 70 <50

2140 3.7 <10 <500 <200 60 <50

7 0950 22.4 <10 <500 <200 220 <50

1040 = 1I.6 <10 <500 <200 180 <50

1130 3.1 <10 <500 <200 120 <50

1240 1.4 <10 <500 <200 130 <50

1340 1.3 <10 <500 <200 130 <50

1445 1.3 <10 <500 <200 140 <50

1545 1.3 Q0 <500 <200 110 <50

1640 6.6 <10 <500 <200 150 <50

1750 6.5 <10 <500 <200 160 <50

1850 33.7 <10 <500 <200 220 <50

1955 49.7 <10 <500 <200 270 <50

2050 13.2 <10 <500 <200 230 <50

2150 15.0 <0 <500 <200 230 <50

8 0955 2.6 <10 <500 <200 20 <50

1030 2.3 <10 <500 <200 50 <50

1130 1.7 <10 <500 <200 140 <50

1235 0.9 <10 <500 <200 40 <50

1335 1.1 <10 <500 <200 130 <50

1440 1.0 <10 <500 <200 140 <50

1540 0.7 <10 <500 <200 110 <50

1630 0.8 <10 <500 <200 130 <50

1745 0.9 <10 <500 <200 130 <50

1845 12.8 <30 <500 <200 160 <50

1945 0.9 <10 <500 <200 80 <50

2040 l.4 <10 <500 <200 80 <50

2200 -1.6 <10 <500 <200 80 <50

, 824260066
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> Collection
e, Time (EST)

9 1005
1645
1135
1245
1345
1445
1550 -
16457
175G
1850
1950
2100
2200

HWNOHOOKHE MM
LN WOVNOSFrOO & O

52

As

<10
<10
<190
<10
<10
<10
<10
<10
<10
<20
<15
<10
<10

<500
<500
<500
<500
<500
<500
<500
<500
<500
<500
<500
<500
<500

"JACK McCORMICK & ASSOCIATES, INC.

“

<200
<200
<200
<200
<200
<200
<200
<200
<200
<200
<200
<200
<200

Za o
70 <50
150 <50
140 <50
150 <50
130 <50
140 <50
120 <50
130 <50
150 <50
180 <50
100 <50
110 <50
110 <50

824260067
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fabiae 13, Cencezroraticns o wmuercury, arsanic, iead, nickel, zinc, an
cadmiua in samples of water collacred frem Scarions ¢ Chfough T oca
12 Tulw 1977 {units are uz/l, or oob)
Station Collecticn
Ho. Tize (EST) Hg As Pb Ni Zn Cd
7 0805 1.0 <20 <10 <1C0 380 18
0905 » 4.9 <20 <10 <100 230 19
1240 4.4 <20 <10 <100 140 11
;355 4.2 <20 <10 <100 100 5.9
8 0810 0.7 <20 <10 <100 80 20 -
0910 0.5 <20 <10 <100 80 16
1250 1.6 <20 14 <100 160 8.4
1400 0.7 <20 <10 <100 80 3.9
9 0805 1.4 <20 <10 <100 80 12
0905 1.3 <20 <10 <100 90 7.7
1240 0.7 <20 <10 <100 80 <3
1355 1.5 <20 <10 <100 100 <3

824260068
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rhe other samples of scil from the Subject Site (Stations 73
through 158, 233) contained arsenic 1n concentrations that range from 5 -
to 30 ppm (Table 6). The concentrations were notably higher at Station <3

(58 ppm, 64 ppm) and at Station 21S (49 ppm, 82 ppm).

)

ot

1y

Mo

I3

{

2

Q
9

Levels of arsenic in the sawples of scil from Station W8, which is
near Park Place East, ranged from less than detectable to 5 ppm
(Table 5). 1In the sampies of soil from most of the other localities
surrounding the Subject Site (Statioenms 1S, 2S, 3S, 55, 6S, 20S), the
concentrations of arsenic range from 4 ppm to 20 ppm (Table 6). At
Station 22, on a marsh peninsula opposite a ditch that extends toward
Stations 4S and 21S, the concentrations of arsenic were 45 ppm from O to 6
inches and 148 ppm from 6 to 12 inches in depth.

4.2.2. Arsenic'gh Groundwater

In unfiltered samples of water collected from the wells at Stations W1
through W8 on 2 June and 8 June 1977, the concentrations of arsenic ranged
from less than detectable to 31 ppb (Tables 7, 8). 1In samples drawn on
8 June from the South Well (Station WS) and the East Well (Station WE),
the highest concentrations observed were 18 ppb and 78 ppb, respectively.

Samples drawn from the ten wells on 13 July 1977 were filtered before
analysis. The concentrations of arsenic in these samples were less than
the threshold level .of semnsitivity of the technique utilized for the
analyses (20 ppb; Table 9).

'4.2.3. Arsenic in Channel Sediments

The concentrations of arsenic in sediments from the ditches on the
Subject Site (Stations 3 through 6) generally ranged from 4 ppm to 8 ppm,
with one value of 14 ppm at Station 5 (Table 10). The sediments at the
outfall point (Station 7) contained arsenic in concentrations from 23 ppm
to 56 ppm. The levels of arsenic in the sediments ranged from 6 ppm to
38 ppm at Sctation 8, and from 7 ppm to 35 ppm at Statiom 9.

4.2.4. Arsenic in Surface Water

In thirteen samples of water collected at Station 6 on 19 May 1977, the
concentrations of arsenic ranged from less than detectable (eight samples)
to 35 ppb and 38 ppb (Table 11). Arsenic was detectable in none of
thir teen samples collected at the same station on 8 June 1977 (Table 12).

On 8 June 1977, samples of water also were collected from other
stations in drainage ditches on the Subject Site (Stations 1 through 5).
Arsenic was not detected in any sample from Station 1, 3, and 5. At
Station 2, the concentrations of arsenic in three samples were below the
threshold of detection, in four samples they were greater than 10 ppm,
but less than 20 ppm, and in four other samples they were in the range from
20 ppb to 60 ppb (Table 12). One sample, of thirteen samples collected
from Station 4, contained detectable arsenic (<30 ppb).

824260072
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tali «wigaed aetectao;c iinits atr Station 9 at ¢94u hiours on o
( 13 ppz). Samples collectad from Station 8 at 1845 and from
at 1850 are considered to be invalid owing to coantamination wi

sedizents.

Arsenic was below the level of detectability iIn samples from tha o
point (Station 7) and from Berrys Creek (Station 8 and 9) on 13 July 1
Table 13).

4.3. Results of Analyses for Cadmium (Cd)
4.3.1, Cadmium in the Soil -

In samples of soil from Stations W1l through W7, the levels of cadmium
range from less than 0.3 ppu to 120 ppm (Table 5). At depths equivalent to
those represented in other samples of soil (0 to 2 feet), the concentrations
of cadmium range from 1 ppm to 4 ppm.

In other samples of soil from the Subject Site (Stations 4S5, 7S through
195, 21S, and 23S), the concentrations of cadmium range from 1.7 ppm to
86 ppm. At seven of the sixteen stations, the concentration of cadmium
did not exceed 10 ppm (9.2 ppm) in any sample.

At Station W8, the range of- the observed concentrations of cadmium from
the surface to a depth of 14 feet was from less than 0.3 ppm to 0.9 ppm
(Table 5). Within 2 feet from the surface, the concentration was 0.9 ppm.

At most other localities surrounding the site (Stations 1S, 2S, 3S, 58,

6S, 20S), the concentrations of cadmium in the upper 12 inches of soil

ranged from 1.3 ppm to 4.2 ppm (Table 6). At Station 22S, the concentrations
were 31 ppm (O to 6 inches) and 71 ppm (6 to 12 inches).

4.3.2. Cadnium in Groundwater

The concentrations of cadmium in unfiltered well water drawn on 2 June
and 8 Juns 1377 were h:zlzw cthe level of detection (50 pph) of tha
technique u<ilized for analysis (Tables 7 and 8). Samples drawn on 13 July
1977 were filtered before analysis, and the sensitivity of analysis was
increased to 3 ppb (Table 9). No cadmium was detacted in water from the
wells at Scatioms Wl, W2, W3, W4, and W7. The highest concentrations detected
at other stations were 5.6 ppb (Station WE), 6.3 b {3nztionm WS), 9.0 ppb
(Stations W8 and WS), and 13 ppb (Station W6).

824260073
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The maximum levels of cadmium in sediments in the channel of Berrys
reek were 19 ppm at the outiall poinc {(Stacicn
downstream station {Staticn 9), and 58 ppm st thi
(Station 8).

4.3.4. Cadmium in Surface Water

In thirteen samples of water collectad at Sctavion & on 19 May 1977,
the concentrations of cadmium ranged from 0.6 ppm to 2.4 ppb (Table 11).
- The levels of cadmium in all of the samples collected from Stations 1
through 9 on 8 June 1977 were less than the level of sensitivity of the
analytical method utilized (Table 12).

.- On 13 July 1977, the concentrations of cadmium in four samples collected
<. at the outfall point (Statiom 7) ranged from 5.9 ppb to 19 ppb (Table 13).
. Concentrations in Berrys Creek during the same period ranged from 3.9 ppb
T to 20 ppb at Station 8, and from less than 3 ppb to 12 ppb at Station 9.

-

- 4.4, Results of Analyses for Lead (Pb)
- 4.4.1. Lead in the Soil

In samples of soil collected during the installation of wells on the
— Subject Site (Stations W1 through W7), the concentrations of lead range
from 6 ppm to 14,30C ppm (Table 5). Within 2 feet from the surface,

at depths equivalent to those represented by the other samples of soil,
the concentrations of lead range from 32 ppm (Station Wé4) to 280 ppm
(Station W6).

. The levels of lead in the other samples of soil from the Subject Site

- (Stations 4S8, 7S through 198, 21S, 23S) range from 11, 44, and 88 ppm

to 3,926 ppm (Table 6). Samples from Station 13S contained lead in
concentrations betweel 2,166 ppm and 3,926 ppm from the surface to adepth of

=T 24 inches. Except for Station 10 (1,225 ppm from O to 6 inches), the
concentrations of lead in the upper 12 inches of soll range from 11 ppm to

K 913 ppm.

o ‘ 824260074
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4.4.2. Lead in Groundwater

The concentrations of lead in unfiltered water drawn from the wells
at Stations W1l through W4, W6 through W7, WE, and WS on 2 June and/or
8 June 1977 were less than the threshold level of detectability of the
analytical technique utilized (500 ppbj; Tables 7 and 8). The
-concentrations observed in the well at Station W5 were 1,000 ppb and 3,000 ppb
on 2 Jumne, and 1,400 ppb on 8 June 1977.

In filtered samples of water that were drawn from the ten wells on
13 July 1977, the concentrations of lead were less than the threshold level
of detectability of the analytical technique utilized (10 ppb; Table 9).

4.4.3. Lead ir Channel Sediments

The concentrations of lead in the sediments in the system of open
ditches on the Subject Site (S;atlons 3, 4, and 5) range from 0.6 ppm
to 155 ppm (Table 10). At Station 6, the concentratlons range from 149 ppm
to 234 ppm. In Berrys Creek at the outfall point (Station 7), the sediments
contain lead in concentrations that range from 439 ppm to 554 ppm. Upstream
and downstream from the discharge point, the concentrations of lead in the
sediments range from 2.3 ppm to 252 ppm and from 3.9 to 75 ppm, respectively.

4.4.4., Lead in Surface Water

The levels of lead in thirteen samples collected om 19 May 1977 at Station 6
ranged from 10 ppb to 82 ppb (Table 11). Except for one determination
at Station 2 (800 ppb), the concentrations of lead in all of the samples
collected from qrations 1 through 9 on 8 June 1977 wzosz less than the
threshold level of detzctability of the analytical technique utilized
(500 ppb; Table 12)

T
1

zoint (Staricn 7Y} and

-

Samples of water were collectsd from the ocurfall

from the stations on Berrys Cresk (Statlons 8 and 29) at four times on 13
July 1977. The concentrations of lead in eleven of the samples weve less
than the threshold level of detectability for the analytical technigwa
utilized (10 ppb; Table 13). 1In a sample collected from Stacicn § ac 1250
hours, the concentration of lead was 14 ppb.

824260075
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The concentraticns o nickal 4in ssmples of soil from Stations W1
through W7, which include matarials from as deep as 18 feet beneath the
surface, generally are from 6 2pm £o %9 ppm (Table 3). The surface 2-foot
sanple from Station W1 contains nickel at a concentration of 110 ppm.

The range of concentrations in the uvpar 2 feet at the other stations

is from-il ppm to 90 ppm.

In samples of soil from other stations on the Subject Site, nickel
is present at concentrations that range from 19 ppm to 240 ppm (Table 6).
Within 12 inches from the surface, the range of concentrations in the
samples is from 19 ppm to 213 ppm.

At stations in the- surrounding area, the concentrations in nickel in
samples from as deep as 14 feet beneath the surface at Station W8 range from
7 ppm to 14 ppm (Table 5). In the sample of the surficial 2 feet, the concen-
tration is 14 ppm. At six of the other seven stations (1S, 2S, 3S, 58,
6S, 20S5), the levels of nickel in the soil within 12 inches of the
surface ranged from 7.8 ppm to 41 ppm (Table 6). Samples of marsh soil from
Station 22 contain nickel at concentrations of 211 ppm in the layer from O
to 6 inches in depth, and of 289 ppm in the layer from 6 to 12 inches in

depth.
4.5.2, Nickel in Groundwater

Concentrations of nickel in samples of water drawn from the various wells
during June. and July 1977 were less than the threshold levels of detection
associated with the analytical techniques utilized (200 ppb and 100 ppb;
Tables 7, 8, and 9).

4.5.3. WNickel in Channel Sediments

The concentrations of nickel in samples of sediment collected from the
drainage ditch at Station 3 range from 3.3 ppm to 6.1 ppm (Table 10).
At other stations in the drainage system cn the Subject Site (Stations 4, 5, and
6), nickel is present in the sediments at concentrations that generally range
from 15 ppm to 30 ppm. The concentration in a sample of materials from a
depth of 3 to 6 inches at Statica 53 is 141 ppm.

The sediments in the channel oI Berrys Creek at the outfall point
(Station 7) contain nickel in concentrations from 67 ppm to 146 ppm (Table 10).
The concentrations at the upstream station (Station 8) and at the downstream
station (Station 9) range from 21 prm to 63 ppm, and from 17 to 47 ppm,
respectively.

824260076

61 JACK McCORMICK & ASSOCIATES, INC.
o sbeidiory of WAPORA, Inc.



824260077
415.4. Nickel in Surface Water

In a series of thirteen saumples of water collected on 19 May 1977
at Station 6, the levels of nickel varied from less than 0.1 ppb
(three gsamples) to 20 ppb (two samples). The concentration of nickel
in all samples of water collected from stations on and near the site
on 8 June and 13 July 1977 were less than the thresheld of sensitivity
of)the analytical techniques utilized (' 200 ppb and 100 ppb; Tables 12 and
13 L]

4.6. Results of Anélyses for Zinc (Zn)
4.6.1. Zinc in the Soil

The councentrations of zinc in samples of soil from depths as great as
14 feet at Station W8 Yange from 19 ppm to 280 ppm (Table 5).
The surficial materials, from a depth of 0 to 2 feet, contain zinc in
a concentration of 280 ppm. - In soils from upland sites in other localities
surrounding the subject site (Statioms 1S, 2s, 3S, 55, 65, 20S) the
concentratians of zinc in the topmost foot range from 42 ppm to 426 ppm
(Table 6). Samples of marsh soil from Station 22 contain zinc at
concentrations of 4,286 ppm (0 to 6 inches) and 10,670 ppm (6 to 12 inches).

In samples of soils from the excavations for wells at Stations Wl
through W7 on the Subject Site, the concentrations of zinc range from 23 ppm
to 11,500 ppm (Table 5). The concentrations in the upper 24 inches of
soil range from 170 ppm (Station W7) to 6,000 ppm (Station Wl).

The levels of zinc in samples of soil to a depth of 12 inches of
soil at other locations on the Subject Site (Stations 4S, 7S through
19S, 21S,.23S) range from 315 ppm to 28,832 ppm (Table 6). The
concentrations in the underlying soil, from 12 to 24 inches in depth,
range from 294 ppm to 13,634 ppm.

4.6.2. Zinc in Groundwater

In unfiltered samples of water drawn from wells at Stations Wl through
W8 on 2 June 1977, the concentrations of zinc ranged from 30 ppb to 380 pr
at six stations (Table 7). The concentrations in samples from the top of
the screened section of the casing and from the bottom, respectively, wer
110 ppb and 22,400 ppb in the well at Station W2, and 21,300 ppb and
25,200 ppdb in the well at Station W5.

Samples of water were drawn from the wells at Stations W1 through
W8 again, and from the wells at Stations WE and WS, on 8 June 1377
(Table 8). The concentrations of zinc in these unfiltered samples ran
from 20 ppb to 190 ppb at Stations W1 through W4, W6 through W8, and V
The values obtained from samples collected at times of low water and
times of high water in Berrys Creek, respectively, were 11,200 ppb ar
'~ ~nb at Station 5 and 4,500 ppb and 3,400 ppb at Station WS.

JACK McCORMICK & AS’
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-+, and for the expression of opinions in regard to the distri-
s, and importance of the various metals derscted on the
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5.1. Mercury
5.1.1. Mercury in the Soil

The concentrations of mercury in natural soils generally do not exceed
levels of about 1 ppm except for those in the vicinity of bodies of ore
(Table 14). The results of the analyses of composited samples of soil
collected during this investigation from the Subject Site indicate
that the concentrations of mercury in the soil on the property of the
Velsicol Chemical Corporation, to a depth of 18 feet, ranged from 0.7 ppm
to 123,000 ppm (Tables 5 and 6). Within 24 inches from the surface, the
mean concentrations of mercury in the soil at Stations on the Velsicol
property ranged from 2 ppm to 30,890 ppm (Figure 6).

The stations at which mean concentrations of mercury in the soil
within 24 inches from the surface exceed 1,000 ppm are in the area from
the southeast wall of the building on the property of Wolf Realty
southeastward to Station 145 (Stations 23S, W6, 13S, and 14S; Figure 6).
The mean concentrations of mercury in the surficial soils at seven

stations on the Velsicol property range from 100 to 1,000 ppm: W7 (193 ppm),

8S (272 ppm), W5 (419 ppm), W1 (273 ppm), 4S (682 ppm), 21S (995 ppm),
and 195 (142 ppm). Mean concentrations of mercury less than 100 ppm

were observed at twelve stations on the property: 10S (20 ppm), W4 (2. ppm),

11s (23 ppm), 12S (52 ppm), 16S (27 ppm), 9S (19 ppm), 75 (8 ppm),
W2 (3 ppm), 155 (7 ppm), 17% (13 ppm), W3 (20 ppm), and 185 (10 ppm).

At two nearby stations, the mean concentration of mercury in the first
24 inches of the soil exceeded 100 ppm: W8 (432 ppm) and 22S (776 ppm).
The mean concentratiocs - v ourwe at Station 20S was 36 ppm, and that at

7o

Station 3S was 4 ppm [T o v ot

The sections of the o .:xcr 3ite that is formed by the properties
owned by the United Stat-: .ife Insurunce Company and by Wolf Realty
are covered almost compic::iy by larr: warehouse buildings and pavement.

It was not possible to obtain samples of soil without destructive effects
on the artificial surfaces. The presence of mercury and other heavy
metals on the Wolf Realty propertv, however, is well documented by
investigations conducted for the Revic Construction Company, Inc., by

the United States Testing Company, Inc., during July 1974 and August 1975,

824260078
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The levels of zinc in rhe West Rizer Ditch of Berrys Creex at
Station 8 ranged from 40 pob to 140 ppb on 8 June 1977 (Table 12).
The reading of 160 ppb 1z Ltelieved to reflect entrainment. At
Station 9 on Berrys Cresk, the levels of zinc varied frem 70 ppbk to
150 ppb during the day. The value of 180 ppb is discounted.

In samples of water collected at the outfall (Station 7) om 13 July
1977, the concentration of zinc was 80 ppb at the time of high water,
it then increased to 230 ppb as the water level began to fall, and was
140 ppb and 100 ppb at<later times during the period of ebb (Table 13).
At Stations 8 and 9 on- Berrys Creek, the sequences of concentrations ef
zinc during the same span of time were, respectively: 80/80 ppb,
80/90 ppb, 160/80 ppb, 80/100 ppb.

4.7. Proof of Connection Between Stations 4 and 6

Red food coloring that was added to the water in the ditch at
Station 4 1300 EST was observed in the water at Station 6 at 1400 hours.
The transit time is not known precisely, but was less than 1 hour.

824260079
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Sl Sediments ™ Groundwater Surface Water
State® Federal
Units kol DPM ppD ppb Ppb
f
Arsenic 5.0 8.0 50 50 50
Cadmium 0.5 = 5.0 10 10 5¢
Lead 130.0 . 50.0 50 50 508
£
Mercury 1.0 1.0 2 5 0.1
Nickel 13.0 60.0 5,000 NA 100t
Zinc 44.0 180.0 5,000 NA 1008
8 These are mean or-geometric mean concentrations in soils throughout the
conterminous United States, from Curry and Gigliotti (1972) and
Shacklette and others (1971).
b
The sources are listed in te..t.
€ us-EPA. (1975).
s Ziac level i3 a recommendation from Committee on Water Qualirty Criteria
, 1972, p. 93, and is based on taste and not on health aspects. Nickel
" level is from the same source, p. 181, but is based wholly on toxicity
a fish aod nov to humans; it is inserted only as a point of reference.
® New Jersey Department of Environmental Protection (1975).
£ Committee on Water Qumality Criteria (1972). Criteria are for the pro-
tection of marine aquatic life, aad are given on the following pages:
Lead, p. 174; Zinc, p. 257. '
€ US-EPA (1976): Criteria are for the protection of marine aquatic life,

and are given on the following pages: Arsenic, p. 30; cadmium, p. 50;
nickel, p. 198. :

NA means Not Available as a finite limit.
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and HWE (Table 9). Samples taxen 2C ulgh and low wacter, respectively,

ar Yoztion WS contain zinc ia cencentrations of 4,700 ppb and 2,800 ppb.

4.6.3. Zinc in Channel Sediments

The levels of zinc in the sediments of the drainage ditch at Station 3
vinze from 7.9 ppm to 73 ppm (Table 10). At nearby stations, the levels
range from 189 ppm to 2,116 ppm (Station 4) and from 40 ppm to 5,187 ppm
(Station 5). The concentrations in the sediments at Station 6, which
is an intermediate point in the drainage system, range from 171 ppm to
428 ppm. At the discharge point (Station 7), the sediments in the channel
0 Zerrys Creek contaiﬁ zinc at concentrations from 2,723 ppm to 8,615 ppm.
The sediments in Berrys Creek upstream and downstream from the discharge
point have levels of zinc that range from 167 ppm to 802 ppm (Station 8)
and from 129 ppm to 774 ppm (Station 9).

4.6.4. Zinc in Surface Water

The concentrations of zinc in thirteen samples that were collected at
Station 6 on 19 May 1977 range from 140 ppb (one sample) to 200 ppb
(three samples) and 230 ppb (one sample; Table 11). 1In a similar series
of samples collected at Station 6 on 8 June 1977, the concentrations of
zinc range from 40 ppb (two samples) to 130 ppb (three samples; Table 12).

Samples of water also were collected from Stations 1 through 5 and
7 through 9 on 8 June 1977 (Table 12). At stations 1 and .2, which are in
a paved swale, the recorded concentrations of zine ranged from 20 ppb to
1,500 ppb. These samples, however, also certainly were contaminated by
entrained sediments that were stirred during the collecting operation.
Except for their indication of the condition and mobility of the sediments,
these values should be discounted from analyses of the condition of the
surface waters.

The results of the analyses of samples of water from Statioms 3 and 4
indicate that concentrations of zinc generally range from 20 ppb to 30 or 40 ppdb
(Table 12). Higher values for analyses from these stations, especially
those in excess of 100 ppb, almost certainly reflect the entrainment of
sediments and should be discounted. Similarly, the values from Station 5
are considered to reflect entrainment. .

824260081
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The July 1974 survey was based on 36 samples of soil from the
surface to a depth of 3 feet at nine sites (Table 15). Concentrations
of mercury as high as 195,000 ppm were observed, and the minimum was
215 ppm. The average concentration of mercury in the 36 samples was =~
26,900 ppm.

Ninety-three samples of soil were taken from the surface to depths
as great as 3 feet at 34 stations on the Wolf Realty property during
September 1974. The stations were arranged in a rectangular grid (Figure 7).
The concentrations of mercury determined in the samples ranged from 30 ppm
to 142,500 ppm. The average concentration of mercury in the samples
was 12,800 ppm (Table 16).

These previous surveys document that mercury is present at extra- T!.
ordinarily high concentrations in the soil on the Wolf Realty property.

The average concentration of mercury calculated from the results of the
surveys by the US Testing Company during July 1974 is more than twice as
great as that calculated fromthe results of the analyses conducted by

the New Jersey Testing Lab on soil collected during September 1974.

Because the September survey included more than twice as many samples as

did the July survey, and because it results in a lower (i.e., more
conservative) estimate, that survey is used to estimate the minimum amount
of mercury on the 1.89 acres of the Wolf Realry tract that was investigated.

The dry bulk density of an average soil is approximately 1.3 grams
per cubic centimeter (Hillel 1971). This is equivalent to about
80 pounds per cubic foot (1 cubic foot = 28,317 cubic centimeters;
1 pound = 453 grams; 28,317 X 1.3 ¢ 453 = 81.3, round to 80 pounds).
In an area of 1.89 acres to a depth of 3 feet, there are approximately
207,000 cubic feet of soil (1.89 X 43,560 square feet X 3 feet). If each
cuble foor of soil weighs 80 pounds, the total volume of soil weighs 19.75
million pounds. If the concentration of mercury in the soil is 12,800 ppm
{12,200 pounds ¢f mercury per 1 million pounds of soil), there are 252,910
opounds of mareury oo the 1.87 acre area. This equals 126 tons of mercury.

The same formula

[

can be used to calculate the approximate amount of
mercury pres'r:xc:\;bat part of Velsicol property from which samples of
soil were collected (Figure 6). The section of the property that is
situated generaily to the north of the ditch that is located between

Station 45 and Station 7S contains about 19 acres. The mean concentrations
of mercury in the 20il, based on the determinations on samples within 2 feet
of the surface af wzllz W1l through W7, Stations 7S through 19S, and

Station 23, is 1,876 ppm. An unusually high concentration, however, was
detected at Statiocn 14S. 1If this datum is omitted from the calculation,

the estimate of the mean concentration of mercury in the soil is 425 ppm. -
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Table 15. Concentrations of selected metals in samples of zoil
collectead 34*1L4 July 1974 f*um Lot 10, Block 229 on the 3Subject
Slma TSI ﬂf~*13ri~ng nf the spacific locations of the test

k Sata are expressed in parts per miilion
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Site Depth Arsenic Cadrmium Lead Mercury . Nickel .. Zinc
1 0 6.8 2.6 24.0 415 26.0 550.0
1 4.6 <2.0 1,980.0 215 22.0 235.1

2 3.0 2.2 16.8 2,175 .- 16.6 147.5
3 7.8 < 2.0 4.8 185 13.0 88.2
2 0 8.0 3.8 130.0 515 35.4 2,412.0
1 11.9 < 2.0 46.8 265 26.6 174.6

2 10.4 < 2.0 40.6 315 31.0 282.2

3 " 6.8 < 2.0 45.0 275 27.4 291.9
3 ] 10.2 < 2.0 43.0 3,215 21.6 156.2
1 23.9 < 2.0 2.6 1,825 28.2 229.2
2 27.2 < 2.0 38.4 1,450 - 38.2 201.8
3 3.4 < 2.0 4.6 930 6.8 75.7
4 0 17.1 5.2 620.0 7,625 95.8 1,188.0
1 9.6 2.2 63.0 18,750 23.0 475.0
2 9.7 < 2.0 57.0 3,425 20.0 1,030.0
3 8.0 < 2.0 10.2 6,875 13.4 100.0
5 0 11.1 8.3 380.0 10,750 162.6 8,760.0
© 1 19.3 < 2.0 13.6 13,750 51.8 208.8
2 21.1 < 2.0 103.2 16,750 99.6 2,530.0
3 25.0 4.0 120.0 47,000 326.0  9,680.0
6 0 24.3 2.4 66.8 1,825 68.0 2,000.0
1 35.6 < 2.0 17.4 16,250 52.0 5,020.0
2 35.9 < 2.0 18.0 5,625 52.6 8,220.0
3 22.0 < 2.0 21.6 39,500 45.4 1,614.0
7 0 21.1 4.5 52.6 9,500 92.8 2,652.0
1 9.7 2.6 23.2 8,250 55.8 1,670.0
2 7.7 92.2 408.0 67,500 40.2  76,500.0
3 8.3 4.9 22.4 1,775 14.2 2,896.0
8 ) 6.0 3.5 277.6 182,500 1,076.0  66,740.0
1 2.8 . 27.9 216.8 29,500 177.6  56,100.0
2 3.4 18.3 268.6 195,000 162.4 8,560.0
3 3.3 2.5 141.4 117,500 150.0 2,360.0
9 0 2.1 < 2.0 . 73.0 82,500 29.8 600.0
1 2.7 2.2 116.0 9,500 94.0 4,560.0
2 2.3 4.8 168.4 23,000 114.0 3,440.0
3 2.5 < 2.0 68.0 43,000 44.0 785.0
Mean 12.0 5.9 158.0 26,900 92,0 . 7,570.0
Maximum 35.9 92.2 1,980.0 195,000 1,076.0 76,500.0

" JACK McCORMICK & ASSOCIATES, INC.
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Table 16. Concentrations (levels) of mercury in samples of soil collected during September 1974 frci
the property owned by Wolf Realty (WV-19), The locations of the sites are plotted on Figure 7.
Codes for depths are defined in a footnote at the end of the table, Data are expressed as parts jec
million (ppm).
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Site Depth Level Site Depth Level Site Depth
B-1 A 19,000 D-1 0 3,000 E-4 0
B 88,350 o 1 1,330 1
C 19,000 2 1,330 2
B-2 \ 0 16,530 D-2 0 14,250 E-S 0
1 8,930 1 5,700 1
2 1,900 2 5,130 2
]
B-3 2 6,270 D-3 0 4,750 F-1 0
1 4,560 1
B-4 0 7,600 2 1,330 9
1 1,520 _
2 2,850 D-4 0 1,520 F-2 0
1 17,480 1
c-1 1 5,510 2 2,280 2
2 3,040
D-5 0 22,800 F-3 D
Cc-2 1 7,880 1 7,220 E
2 3,040 I
E-1 0 2,140
C-3 1 6,080 1 7 ,980 F_4 0
3 5,890 2 4,750 1
C-4 0 19,000 E-2 1 3,420 ‘
1 3,040 2 7,980 F-5 0
2 1,900 5
E-3 0 48,450
C-5 G 2,470 1 10,830
2 2,470
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Table 16. Concentrations (levels) of mercury in samples of soil collected during September 1974 from
the property owned by Wolf Realty (continued).

Site Depth Level Site Depth Level i
G~-1 0 3,800 H-3 0 90

1 1,430 1 50

2 2,850 " 2 1,520
G-2 0 1,000 H-4 0 70

1 950 1 70

2 3,230 2 30
G-3 0 37,260 Hw-5 1 0 7,560

1 19,000 1 9,500

2 1,630 2 10,830
C-4 0 3,040 ,

1 11,020 MEAN 12,800

2 1,440

MAXIMUM 142,500 -

G-5 0 1,620

1 712,920

2 24,130 X
-1 0 1,800

1 1,520

2 2,850
H-2 0 2,470

1 14,250

2 1,520

«

~
— a YTy v v - — T e ppnp—

fCodes for depths arey O, surface or 6 or 8 inches to 12 inches in depth. 2, from 1 to 2 feet in depth;
2, from 2 to 3 feet in depth; A, 0,75 to 1.75 feet; B, 1,75 to 2.75 feet; C, 2.75 to 3.0 feet;
D, 0.5 to 1.5 feet; E, 1.5 to 2,5 feet; F, 2,5 to 3.0 feet; G, collected by a backhoe, depth not
specified :
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824260086

71



| fe=een anan
M |

(=]
X —
= T ) e
i . o =
" ——
/\ m—

N
~
N

Figure 7. Grid pattern utilized to select sites from which samples of

soil were collected by the New Jersey Testing Laboratories, Inc.,

during September 1974 (WV-18). The results of analyses for mercury
are displayed in Table 16. '
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The average concentration of mercury in thirtean sauplas of soll from
the northerly part of the Velsicol property at deo 15 frem 2 feaet to
10 feet in the seven well cores (Table 5) is 567.55 ppn. To be
conservative, tha walue of any sample that exceeded 1,000 ppm can be
discounted to 1,000 ppm. The revised average concentration, chen is
504 ppm. Using the same formula, this comservative average indicates that
there are 133 tons of mercury in thils 8-foot thick section of so0il on
the part of the Velsicol property that was investigated. The total
amount of mercury on the Velsicol tract, therefore, must exceed 160 tonms.

-

"J

The presence on-the Subject Site of soil that is contaminated with
several tons of mercury is a substantial hazard to public health, to
terrestrial wildlife, and to the aquatic environment. Except where it
has been covered or disturbed recently, the surface of the soil throughout
the Subject Site is vegetated. Particularly on the property owned by the
Velsicol Chemical Corporation, tall stands of plume grass (Phragmites communis)
and other plants provide a dense cover that is utilized by cottontail
rabbits, pheasants, and other wildlife. The plants that grow in the contam-
inated soil certainly contain measurable concentrations of mercury. Rabbits,
which eat the foliage, pheasants, which eat the seeds, and other herbivorous
wildlife, thus ingest mercury in their foods.

Particles of soil that are blown by the wind, carried by storm
runoff, or which adhere to footwear, clothing, or vehicles may be
carried off of the site and thereby will contaminate other areas.
Particularly, soil materials that are carried into Berrys Creek will
contaminate the aquatic environment.

Mercury also may vaporize and be transported to other aress by wmeans
of air movements. Insoluble forms of mercury also may be transformed
biologically or abiologically to other forms, particularly to organic
forms, which are soluble and can be carried by surface water and/or by
groundwater.

Persons who visit or work on the Subject Site are exposed diractly
to the mercury-bearing soils. Mercury that enters wildlife muay reach
humans who hunt or trap for zams. Fizharnme

n and crabbers mar be
exposed to mercury that enters the aquatic envircnment. Marcury carried
in the air as a vapor or on particulate matter may enter the bodies of

human beings through the respiratory system. m—

824260088

73 JACK McCORMICK & ASSOCIATES, INC.
@ subsidiary of WAPORA, Inc



|28

5.1, Marcury in Croundwater

The US-EPA maximum contaminant level for mercury in drinxing water
at the point where such water enters the distributicn system is 0.002 mg/1,
or 2 ppb (Table 14). The concenctrations of mercury in filtered samples
of warer drawn from wells at Stations W1l threough W8 on or near the
Subject Site on 13 July 1977 were less than 0.3 ppb (Table 9). Soluble
mercury does not appear to be reaching the groundwater at these stationms.
In samples of water freom the South Well (Station WS), the concentrations
of mercury werz 0.8 ppb and 0.9 ppb (Table 9). Although these levels do
not exceed the standard, they demonstrate that a source of dissolved
mercury is present at Station WS. The observed levels of mercury in
the East Well (Station WE), 4.3 ppb and 8.8 ppb, substantially exceed
the standard. The groundwater at Station WE, therefore, can be considered
to be polluted by merqury. The water represents a threat to the aquatic
environment, and it is' a potential hazard to human health.

In summary, measurable concentrations of mercury were found in filtered
samples from wells at Statioms WE and WS, but not in samples from wells
at Stations Wl through W8, The results of an analysis of a sample of
water drawn by William Althoff of NJ~DEP from the well inside of the
building on the Wolf Realty property on 8 March 1977 show that the total
concentration of mercury in an unfiltered sample was 67.0 ppb, and that the
concentration of dissolved mercury (filtered sample) was 66 ppb. These
facts indicate that groundwater on the property owned by Wolf Realty, both
inside and outside of the building, contains dissolved mercury, and that
the concentrations of dissolved mercury are high enough to present a hazard
to the health of human beings. The facts indicate further that the contain-
ment system installed during the construction of the building is not
functioning properly. The concentration gradieant (66 ppb inside containment
system; 4.3 ppb and 8.8 ppb at the East Well, and 0.8 ppb and 0.9 ppb at the
South Well, outside of the building) indicates that dissolved mercury is
moving from the building (containment system) to the East Well and the South
Well.
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5.1.3. Mercury in Chznne

No finite concentraticn can be sazid universally to reprasent the
thrashold of contamination in sediments from stream channels. Sediments
that contain mercury in excess of 0.2 ppm probably are contaminated, and
sediments that contain mercury in excess of 1.0 ppm almost certainly
are contaminated (McCormick 1976), Based on this criterion, the 15
samples of sediment collected from four stations on the Subject Site
(Stations 3, 4, 5, and 6) and the 12 samples of sediment collected from
the channel of Berrys Creek (Stations 7, 8, and 9) all are contaminated
with mercury (Table 10),.

In the perspective of the natural condition of sediments, which is
characterized by studies of sediments in other localities, all of the
sediments from the Subject Site and from nearby places in Berrys Creek
are contaminated grossly. To facilitate this narrative descriptionm,
however, four arbitrary ranges of concentrations of mercury can be
recognized: 1less than 100 ppm; 100 to 499 ppm; 500 to 899 ppm; and
greater than 899 ppm. The results of the analyses (Table 10) are
rearranged according to these categories in the following tabulation:

<100 ppm ' 100-439 ppm "~ 500-899 ppm >899 ppm
#3 6-11 in. #4 6-9 in. #3 0-6 in. #7 0-12 in.
#5 0-12 in. #6 0-6 in. #4 0-6 in. t8 0-3 in.
#8 6-12 in. . #8 3=6 in. #6 6-12 in.
#9 0-12 in.

Water 'is known to flow from Station 3 to Station 4, thence through
a buried culvert to Station 6, through an open ditch to the invert of another
buried culvert, and thence through the culvert to its end at Berrys Creek
(Station 7). The surficial sediments (0 to 3 inches) at Stations 3 and 4
contain mercury at concentrations of 882 ppm and 679 ppm; those at
Station 6 contain 361 ppm mercury; and those at Station 7 contain 2,825 ppm
(Table 10). There is a direct pathway for the movement of mercury from
Station 3, on the United States Life Insurance Company property, to
Station 4, on the property of Wolf Realty, to Station 6, on the property
of the Velsicol Chemical Corporation, and to Station 7 and Berrys Creek.

Several samples of surface water were contaminated by sediments
that were entrained during the collecting operations (Section 5.1.4.).
These incidents demonstrate (1) that sediments contaminated by mercury
also occur in the paved swale at Stations 1 and 2, and (2) that the contaminated
sediments in the swales, ditches, and culverts on the Subject Site, as
well as those in Berrys Creek, are mobilized easily and remain in suspension
in the water column, at least temporarily. The contaminated sediments
in the swales, ditches, and culverts on the Subject Site, therefore,
can be transported to Berrys Creek by upland runoff and/or by the action
of the tides. These sediments are hazards to the aquatic environment of
Berrys Creek and the waters to which it is a tributary. Rabbits, pheasants,
and other wildlife also may be exposed to the ingestion of mercury on
sediments roiled as the animals drink from ditches on the Subject Site.
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a subsidievy of WAPQRA, lnc



marcury ia the sedisencs ac Srcacicas 3
P b ]

i % Do N nrogression. Because the staclons are
DydrTaulovalls Ll ozrz oaffezcted by the rise and f£all of the
tide, one coulo _ © I csniantrations of mercury to be approximacaly
equal in thz s.'. ... I mercury-rich materials were discharged or

depositad a: = oI no: stacicns, the concentration of mercury in the
sedimencs «i that staiion would be expected to be higher than the
concentrations in the sediments at the other stations. In point of fact,
the concentrations of mercury in the sediments at Stations 3, 4, and 6
are relatively similar -- 361 ppm to 882 ppm in the upper 6 inches.

The concentrations of mercury in the upper 6 inches of sediments at
Station 7, however, were determined to be 2,825 ppm (0 to 3 inches)

and 39,940 ppm (3 to 6 inches) =-- or 45 to 110 times as great as those
at the stations upstream along the drainageway.

These data indicate that the mercury-rich material that caused the
extreme contamination of the sediments at Station 7 did not move across
the sediments at Stations 3, 4, or 6. This, in turm, means that (1)
the extremely high concentrations of mercury at Station 7 reflect the
discharge of effluents from the former chemical manufacturing plant
through a route that was different from the existing system, but which
terminated at the same point; or (2) the former routing was similar to
the modern routing, but when the buried culverts were installed (allegedly
during the 1960's) the ditches that were to remain open were widened,
deepened, or otherwise excavated; or (3) there is a source of mercury-
rich materials in the culvert between Station 6 and Station 7; or
(4) mercury-rich materials were deposited (i.e., dumped) at Station 7.

If explanation (1) or (2) were correct, the original source of the
contaminant has been abated by the closure of the manufacturing plant
formerly on the Subject Site. If explanation (4) were correct, presumably
the contamination occurred through one event, or it was the act of an
irresponsible person who may have been employed at the former plant,

but now is gone. If explanation (3) were correct, it would be logical

to suspect that a concrete block structure asbout 450 feet southeast of
Station 6, which is an access shaft to the culvert, and may have been used by
an irresponsible person as a convenient avenue for the disposal of waste
materials. There is a catch basin, or sediment trap, associated with this
access shaft (VE-17), and it may conta’s ar zcocusulation of mercury-rich materials.

5.1.4. Mercury in Surface Waz ::

The standard for the allowable maxi.iu.: concentrztion cf mercury (total)
in the surface waters (unfiltered) of the State of ¥aw Jersey is 5 ppb
(Table 14). This standard was exceeded by concentrations detected in
seven of the thirteen samples of water collected at Station 6 on the
Subject Site on 19 May 1977 (Table 11); and it was exceeded in one of
the thirteen samples from Station 6 on 8 June 1977 (Table 12). 1In
determinations of water collected at the outfall point of the Subject
Site (Station 7), the standard was exceeded by levels in six of the
eleven valid samples collected on 8 June 1977 (Table 12).
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rations of mercury Ln 9xoon o> oooara deseccoad Inouny
samples that were collacty»i o s Lowad 2, wodcsh ooz
located ia a paved swale beuw s o lo.Lis oo e property oI nha
United States Life Insurance Co ny 2.d in the »ropercy of Wol:
Realty, and from Station 5, which is leucated in zn unlined ditch that
is situated to the southwest of the bu .lding on the Wolf Realty proverty.
These concentrations are believed tc have been produced by the entrain-
ment of sediments during the removal of samples from the shallow warter.
Similarly, the high concentrations of marcury in samples collectad at
Station 4 (1720 hours), Station 7 (1850 and 1955 hours), Station 8
(1845 hours), and Station 9 (1850 hours) on 8 June 1977 are believed to
reflect the entrainment of sediments during the collecting operation
(Table 12).

The presence of mercury in samples of water taken during periods of
low water, when water flows from the Site (from Station 6 to Station 7), o
demonstrates that mercury from the Site is entering Berrys Creek (Table 11,}
entries annotated with the word "Eastward"). All of the samples of water
that were collected during this investigation were obtglned an days
whew*fio rain was falling. Stormwater drainage from areas with mercury-
rich=soIT and the roiling of sediments jip the channels By ratmdrop
impact-3na-by-marz—rzﬁiagfIEGE—Gzii mobilize sediments, and will
to Tncrease the amount and—tireTONCHetration ol mercury in the water.

———

5{7 The maximum concentration of mercury (total) in surface waters<;;;;az?
not exceed 0.1 ppb to ensure protection of marine aquatic life

e SR

(Table 14). All measurements rrom Stations 4, 6, and 7 on the Subject
Site and all measurements in Berrys Creek at Stations 8 and 9 exceeded
the concentration recommended (Tables 11, 12, and 13). The aquatic
environment on the Subject Site and in its vicinity, therefore, is-
considered to be hazardous to the survival and reproduction of fish and other
marine and freshwater aquatic organisms.

.

5.2. Arsenic

5.2.1. Arsenic in the Soil

The concentrations of arsenic in soil in the United States generally
range from O ppm to 120 ppm, and the average concentration is about
5 ppm (Curry and Gigliotti 1973). The soils at several stations on -
the Velsicol property had levels of arsenic that appear to be less than to
only slightly greater than the nationwide average (Stations W1, W2, W3,
and W6 in Table 5; Stations 9S, 11S, 14S, 15S 18S, 19S5, and 23S in
Table 6). These concentrations probably represent the regional back-
ground level of arsenic. .
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JACK McCORMICK & ASSOCIATES, INC.
77 a subsidiory of WAPOLA., Inc.



grations apparently have been enrichad with ars
a chserved on the Velsicol properuy at
Station 43 (58 ppm, 64 pom) and at Scation 218 (49 ppm, 32 ppmj.

At Starion 228, which is zdjacent to the Site, the observed concentra-
tion of arsenic in the soil berwsen 6 to 12 inches in depth was 148 ppm.
These three stations ars alizned, and are associated with a ditch through
which industrial wastewa is discharged to Berrys Creek. This geo-
graphic relationship suggests that the discharge may be a source of
arsenic.

The concentrations of arsenic were determined in samples of soill collected
during July 1974 from the Wolf Realty property (Table 15). The results
indicate that levels of arsenic as high as 35.9 ppm were observed, and that
the average concentration in the soil was 12.0 ppm. Although this concen-
tration exceeds the naticnal mean, it is not considered to be of special
concern. -

Except for the concentrations observed at Stations 4S and 218,
the Site does not appear to be significantly contaminated by arsenic.

5.2.2. Arsenic in Groundwater

The US-EPA maximum contaminant level for arsenic in drinking water
at the point where such water enters the distribution system is 0.05 mg/1,
or 50 ppb (Table 14). The concentrations of arsenic in filtered samples
of water drawn from ten wells on or near the Subject Site onm 13 July 1977
were less than 20 ppb (Table 9). These data do not indicate that
dissolved arsenic is reaching the groundwater on the Subject Site in
concentrations that are likely to be hazardous to human health or to the
aquatic environment.

5.2.3. Arsenic in Channel Sediments

To provide a standard for comparisons, information on the concentra-
tions of arsenic in zhe zediments of Lakse Erie was employed (Walters and
others 1974). Within 4 inches of the surface, the concentrations of
arsenic at five localities ranged from 2 ppm to 8 ppm. The concentrations
of arsenic in sediments from the stations on the Subject Site generally
are within rhis range (Table 10) and, therefore, are considerad not to
represant a hazerd to aquatic organisms.

At the outfall point (Station 7) and at Stations 8 and 9 on Berrys Creek,
concentrations of arsenic in the uppermost 6 inches of sediment are
as great as 35, ppm to 56 ppm. These values appear to be excessive, and
are considered to represent a hazard to aquatic organisms. The variation
of concentrations with depth from station to station (Table 10) indicate that
the site was a source of enrichment in the past, but that the source has been abated.
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i ognocLar s oo omma allowable maximum concentrati of arsenic in the
surface watews 50 vne 3tace of New Jersey is 20 ppb. This lizit also is
coneids i wabe to protect aquatic organisms (Table 14). Except

£or one Srwa Scaticn 2, the concentraticns of arsenic in samples

of wataer Sfron che Juoizct Site and its vicinity did not equal or exceed’

the srunoaatd (lepies 11, 12, and 13). Sediments entrained in the
: tzn 2 nrobably resulted in the high concentration that

5.3. Cadmium

5.3.1. Cadmium in the Soil

The range of concentrations of cadmium in soil, other than in
mineralized areas, generally is 0.1 ppm to 0.5 ppm (Curry amnd Gigliotti 1973).
On the basis that 0.5 ppm represents the maximum natural concentration of
cadmium in the soil, the soils within 24 inches from the surface at all
stations surveyzd during this investigation have been enriched with
cadmium to varving degrees.

The highest concentration of cadmium on the Velsicol property (120 ppm)
was observed in materials from a depth of 12 to 14 feet at Station W4
(Table 5). At the same station, the concentration of cadmium in
materials from a depth of 10 to- 12 feet was 26 ppm. A buried accumulation
of cadmium also was detected at Station W2. The concentrations of
cadmium at depths of 6 to 8 feet and 8 to 10 feet at Station W2 were 26 ppm
and 36 ppm, respectively.

The highest levels of cadmium observed in soil within 24 inches of
the surface were at the following stations: 4S5 (78 ppm, 72 ppm),
7S (19 ppm, 13 ppm, and less), 8S (33 ppm, 14 ppm, and less),
11S (27 ppm and less), 125 (86 ppm and less), 13S (18 ppm, 10 ppm, and less).
l6s (18 ppm, 15 ppm, 12 ppm, and 13 ppm), 18S (29 ppm and less), and
215 (43 ppm and less).

Levels of cadaium in stations near the Subject Site ranged from less than
0.3 ppm to 0.9 ppm at Station W8, and from 1.3 ppm to 4.2 ppm at
Stations S1, S2, S3, S5, S6, and S20. The marsh soil at Station S22
contained 31 ppm cadmium in the surficial 6 inches and 71 ppm cadmium at
a depth of 6 to 12 inches (Table 5).
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- AC G manizum, foherafore, the tofal amount
on e Wolf Re2alty prebably was no more than 1 ton.

"ha presence of cadanium in umnaturally nigh concentrations inm soils
on the site does not agpear to pose an immediate hazard to human health.
Most hezlth concerms in vegard o cadmium are related to industrial
exposures (Wagner 1972). <Codoium also is absorbed and cumulated by plants,
but it seldom passaes to the human food chain in quantities or at concen-
trations that are injurious. If plants on the Site are cumulating

cadmium, however, they may be hazardous to herbivorous wildlife. oo

5.3.2. Cadmium in Groundwater

The US-EPA maximum contaminant level for cadmium in drinking water at
the point where such water enters the distribution system is 0.010 wg/l,
or 10 ppb (Table 14). Based on this standard, which was established to
protect human health, the concentrations of cadmium in filtered samples
of water collected on 13 July 1977 indicate that the groundwater at
Station W6 (13 ppb cadmium) is contaminated. The groundwater at four
other stations contains cadmium in concentrations that suggest a source
of contamination: Station WE (5.6 ppb), Station W5 (6.8 ppb), Statiom W8
(9.0 ppb), and Stations WS (9.0 ppb). More intensive testing of samples
from these wells is necessary to characterize the water more adequately.
Well 2 and Well 4, at sites known to have high concentrations of cadmium
in the soil, also should be examined more intensively.

Concentrations of cadmium in natural marine gnd freshwater sedigents
range ?rom 0.2 ppm to 5.0 ppm, In sediments exposed to industrial
contamination, concentrations as great as 12 ppm have been observed

(Bruland and others 1974: Iskandar and Keeney 1974 : ummi
> H Math
1973; Walters and others 1974). 7 te and € e

5.3.3. Cadmium in Channel Sediments

t Stations 3 and 6 on the Subject Site contain cadmium
s (Tabie 10). The concentrations in sediments from
ration 4 and from 3 to 6 inches at Station 5 were
shan tha natural levels (40 ppm and 45 ppm, respectively).

The concentrations of cadmium in the sediments in Berrys Creek were

well above the natural bpati=sound levels at Stations 7, 8, and 9 (Table 10).
The levels in the sediments at the outfall point ranged from 12 ppm to
19 ppm, and the waterials nearest the surface contained 19 ppm cadmium.
The surficial sediments at the stations upstream and downstream from the
outfall poiat contained 3§ ppm and 24 ppm cadmium, respectively. These
data, in associlation wirh determinations that indicate that the levels
of cadmium in the surficial sediments at Stations on the Site range from

. 0.6 ppm to 4.6 ppm, suggest that the enrichment of Berrys Creek largely
may be produced by a source other than the Subject Site,
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Cminm ot e cavimants of Berrvs Creek alwost certainly represent

»ohzzarg to tha aguatiz Sista.  Although the soils on the Subject Sitze
ra enriched with cadmivam, the data from the investigations of the charnel
gadiments do not indicate that particulate cadmium now is being transported
rapidly from the Site.

5.3.4. Cadmium in Surface Water

The standard for the allowable maximum concentration of cadmium in
the surface waters of the State of New Jersey is 10 ppb. The limit
recommended to protect marine aquatic life is 5 ppb (Table 4). None of
the thirteen samples of water collected at Station 6 during a tidal cycle
on 19 May 1977 contained cadmium at a concentration greater than 2.4 ppb
(Table 11).

The State standard was exceeded druing three of the four observations
at Station 7 (the discharge point) on 13 July 1977. The concentrations at
these times were 18 ppb, 19 ppb, and 11 ppb (Table 13). The simultaneous
concentrations at the upstream and downstream stations on Berrys Creek
(Stations 8 and 9), respectively, were: 20 ppb/12 ppb; 15 ppb/7.7 ppb; and
8.4 ppb/ 3 ppb. The first of the three observations was made at a time
of high water, and the other two were made during a period of falling water
levels. The apparent discharge of cadmium from the Site, therefore, probably
was produced by water from Berrys Creek returning to the Creek as the tide
receded.

Based on the data available, it does not appear that excessive
concentrations of cadmium are entering the surface waters from the Site.

5.4. Lead

5.4.1. Lead in the Soil

The geometric mean concentration of lead in the soils and surficial
rocks of the United States is 16 ppm (Shacklette and others 1971).
Natural solls in many areas have concentrations of lead as great as 150 ppm,
and the highest level observed in 863 localities was 700 ppm. In the
lowest increments of the well borings, the concentrations of lead range
from 5 to 17 ppm, and probably represent the local background level
(Table 5).
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the scils from all of the shailow-

At nearly all incremsnis

ast stations on the Ve . oronerty contain lead at concentrations which
exceed the background level (»id ppa). Concentrations of lead in samples
from Statioms 510, S11, S1J, $17, and S19 exc:ad 1 000 ppm (Table 6).

Soil on the Wolf Realty preperty was sampled during July 1974
(Table 15). The results of the analyses indicate that the average
concentration of lead in the soil is about 158 ppm, or ten times background.
- — T —————

At other stations in the surrounding area, the concentrations of lead
in samples of soil generally ranged from 116 ppm to 594 ppm (Table 6).
At Station 1S, near Teterboro Airport,—-soil at a depth from 6 to 12
inches contained 5,710 ppn lead,

Lead poisoning in human beings usually is the result of industrial
exposure, the ingestion of lead-based paint, or the ingestion of foods or
beverages contaminated with lead from improper containers. Lead inhaled
from automobile exhausts also is known to produce higher than normal
concentrations in the blood. No reason is apparent, however, to suggest
that the presence of soil enriched with lead is a significant, direct
threat to human health.

Lead is toxic to wildlife. The most commonly cited example of
toxicity is that produced in waterfowl that,ingest spent lead shot during
their feeding activities. This results in lead poisoning and death.

Lead in such pure form, in the shape of pellets similar in size to seeds,
and in mixture with attractive natural foods was not observed on the Site.
Although it is nov ldkaly chac birds or other wildlife would accidentally
ingest large amounts of lead from the site, individuals with high body
loads of lead acquired elsewhere could be exposed to potentially toxic or
lethal doses.

5.4.2. Lead in Groundwater

The US~IPA maidimunm contaminant level for lead in drinking water at
the point -h:r: such water enters the distribution system is 0.05 mg/l,
or 50 ppb (Tabie 14). The concentrations of lead in filtered samples
of water drawn from ten wells on or near the Subject Site on 13 July 1977
were less tnan 10 ppb (Table 9). These determinations do not indicate
that dissolvzd lead is reaching the groundwater on the Subject Site
in concentraticns that are likely to be hazardous to human health or to
the aquatic environment.

824260097

82 JACK McCORMICK & ASSOCIATES. INC.
a svbnidiary of WAPORA, lnc .



al sediments range o} i

in sediments exposed to indus
as 157 ppa (Bruland and 1
and Cuzmings 1973).

Concentratiors of lead in the sediments at Station 3, which is on

1w zzaslon 9, wnich is in Berrys Creek, are within the
range ol naveral vaclkground (Table 10). At least atr one increment of
depth, and in the surface at all but Station 5, the sediments at
Stations 4, 5, 6, and 7 (outfall Point), and Station 8 (upstream) in
Berrys Creek, are substantially enriched with lead, The concentrations
in the surficial layer are 155 ppm and 162 ppm at Stations 4 and 6 on the
Site, and 480 ppm and 252 ppm at Station 7 (outfall point) and Station 8
in Berrys Cresk. - :

The high concnetrations of lead in the channel sediments are not
beneficial to aquatic organisms. Depending on the form of lead present,
the materials may be toxic to the organism.

5.4.4. lLead in Surface Water

The standard for the allowable maximum concentration of lead in
the surface waters (unfiltered):of the State of New Jersey is 50 ppb.
This concentration also is considered to be the threshold level for
the appearance of damage to aquatic organisms (Table 14). The concentrations
of lead in three of the thirteen samples collected hourly at Station 6 omn
19 May 1977 exceeded the standard (57, 61, 71, and 82 ppb; Table 11).
Four samples of water were collected at the outfall point (Station 7) and
at each of the two stations on Berrys Creek on 13 July 1977. In none of these
samples did the concentration of lead exceed the State standard.

Based on the observed levels in water collected at Station 6, lead
from the Subject Site appears to migrate to Berrys Creek. This opinion
is supported by the fact that the concentrations of lead in the sediments
at the outfall point (Station 7), and at Station 6 on the Site, are higher
than the concentrations in sediments at both or at one of the stations in

Berrys Creek (Table 10).

Lead is not essential to the metabolism or growth of human beings eow
other animals, but the metal accumulates in bore and tissue, No biological
benefit from the ingestion or absorption of lead is known. Acute lead
poisoning is rare in human beings, but chronic lead toxicity occurs in
sensitive individuals with a daily intake of 1 mg or less of lead (Nationail
Research Council 1977). Chronic lead toxicity in aquatic organisms is known
to occur when the concentration of lead in the water remains at or greater
than 50 ppb (Committee on Water Quality Criteria 1972). The levels
observed at Station 6 are hazardous to aquatic biota. -
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cualizas oI iead Irso Laa ;-:c, or intermicoznt incursions of lead-rich
warart ar mimes of high tides mzv e vasspongitiz for nhe irregularities
in cne concentrations of lead in samples collected on 19 May and 13

July 1977. More frequent sampling will be necessary to idemntify the
sourze of these loadings.

5.5. Nickel
5.5.1. Nickel in the Soil

The geometric mean concentration of nickel in the soils of the United
States is 13 ppm. Examples from a number of localities contain nickel
in concentrations as high as 70 ppm, and the highest concentration
obsarved at 862 sites was 700 ppa (Shacklette and others 1971). The
concentrations of nickel in soil materials from depths as great as 14 feet
at Station W8, near Park Place East, ranged from 7 ppm to 14 ppm, and
are considered to represent the regional background levels of nickel
(Table 5).

The soill at Stations W1 through W6 on the Velsicol property is moderately
enriched with nickel to depths that range from 4 to 18 feet (Table 5).
Samples from all depths at Scation W7 are within the range of regional
background levels.

Samples of soil within the uppermost 12 to 24 inches were obtained
from sixteen stations on the Velsicol property (Table 6). The results of the
analyses of these samples demonstrate that nickel enrichment is general throughout
the property. They also indicate that more nickel and/or materials with
higher concentrations of nickel have been placed on the souttwest
half of the property, particularly at Stations 165, 12S, 19S, 118, 135S, 17s,
and 78.

Investigations wmade during July 1974 (Table 15) provide a description
of the nlckel in soils on the Wolf Realty property. The maximum concentration
of nickel found was 1,076 ppm. The average conceutration of nickel in the
soil was 92 ppm. Although this concentration is higher than the average for
soil in the Uniced Statezs, the level is not considered to be of concern in
regard to tie heactn of human beings, aquatic biota, or upland wildlife.

The councenzrarions of nickel on the Subject Site are considerably
higher than the rogional baakipround level, but none exceeds the highest
concentraticny obhserved in natural soil and rock in the United States.
The form in which the nickel occurs on the Site is unknown. Nickel dust,
when inhaled, can produce bronamisi-cancer in human beings and in
animals. Several compounds of nickel also are toxic. The material is

considered to be a potezatial hazard to human health and to wildlife.

824260099
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The refzrznca lavel *elac:ed for use in this investigation to gage
the threshold concentration of nickel that may represent a hazard to
ﬁg?an hgaltn is 5,000 ppb (Table 14). The concentrations of nickel in
fiitered samples of water that were drawn from the ten wells on or near
the Subject Site on 13 July 1977 were less than 100 ppb. These data do
not indicate chat nickel is entering the groundwater in concentrations

that are likely to be hazardous to human health or to the aquatic
environment.

5.5.3. Nickel in Channel Sediments

Concentrations of nickel in natural sediments range from 2.5 ppm
to 60 ppm. Observed concentrations in sediments exposed to industrial

. contamination range to 124 ppm (Bruland and others 1974; Iskandar and

Keeney 1974; Mathis and Cummings 1973).

In the sediments from the ditches on the Subject Site (Statiomns 3, 4,
5, and 6), the concentrations of nickel generally range from 3.3 ppm
to 30 ppm, and are within the range of background levels (Table 10).
A sample from 3 to 6 inches in the core from Station 5, however, contains
141 ppm nickel. The sediment at the outfall point (Station 7) has a
similar concentration (146 ppm) at the same position, and contains 81 ppm
nickel in the increment from O .toc 3 inches. At the two stations in
Berrys Creek (Stations 8 and 9), the concentrations of nickel im the
sediments range from 21 to 63 ppm and from 17 to 47 ppm, respectively,

and are within the range of background levels.

Except in the sediments at the outfall point and at Station 5, the
concentrations of nickel in the sediments on the Subject Site appear
to be normal.

5.5.4. Nickel in Surface Water

‘No finite standard for the maximum allowable concentration of
nickel in the surface waters of the State of New Jersey has been promulgated.
The criterion employed in this evaluation is the hazard threshold for
aquatic biota, which is 100 ppb (Table 14).

Concentrations of nickel in thirteen samples of water that were
collected from Station 6 at intervals of 1 hour on 19 May 1977 did not
exceed 20 ppb (Table 11). Four samples of water were collected from
Station 7 (outfall point) on 13 July 1977. The concentrations of nickel
in all four samples were less than the threshold sensitivity of 100 ppb
employed in the analyses (Table 13). The levels of nickel in eight
samples drawn from Berrys Creek at Stations 8 and 9 on 13 July 1977 also
satisfied the criterion.

These tests indicate thatnickel was not present in the surface
waters in excessive concentrations during the periods of observation in May
and July 1977.
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5.6.1. Z2inc in the Scil

The geometric mean concentration of zinc in soils and surficial rock
in the United States is 44 ppm (Shacklette and others 1971). Concen~
trations of zinc as high as 370 ppm are not uncommon. The concentrations
of zinc in soil samples from depths that range variably from 6 to 16 feet
at Stations W1 and W3 through W& suggest that the local background
concentration of zinc is in the range from 23 ppm to 72 ppm (Table '5).

The anmalytical results demonstrate that the soils on the Velsicol property
have been enriched by additions of zinc. Concentrations as high
as 28,832 ppm were detected in samples of surficial materials (Station 4S;
Table 6). Materials with concentrations greater than 1,000 ppm are
known to be present at every station on the Velsicol property, except Station W7.

.
© 8 e - - -

On the Wolf Realty property, an investigaticn during July 1974 indicated
that the maximum concentration of zinc in the soil is 76,500 ppm (Table 15).
The average concentration is about 7,600 ppm, or 170 times background,

At this concentration, zinc does pose a hazard to species of wildlife that
inhabit the soil. Except as it is reflected in the groundwater and surface
water, however, the concentration probably does not represent a direct or
potential threat to aquatic organisms or terrestrial wildlife that are free-~
ranging.

'5.6.2. Zinc in Groundwater

The recommended maximum allowable concentration of zinc in drinking
water is 5,000 ppb (Table 14). The concentrations of zinc in filtered
samples of water drawn from the nine wells on or near the subject site on
13 July 1977 ranged from 20 ppb to 360 ppb (Table 9). In two samples of
water from the South Well (Station WS), the concentrations of zinc were

2,800 ppb and 4,700 ppb.

Although'the-observed concentrations of zinc in the groundwater at
Station WS approach the level of the recommended standard, they do not
indicate that zinc poses a threat to human health. The standard is
based on aesthetic considerations, specifically on taste, and is known
to be no more than 10% of the concentration that may result in illness

in human beings.

These data demonstrate the presence of dissolved zinc in substantial

concentrations in groundwater on the Subject Site. Based on the
unnaturally high concentrations of zinc in the soil on the Site
(Section 5.6.1.), it is reasonable to conclude that the zinc is
mobilized from the soil by groundwater that is in contact with zine-rich
materials and/or that zinc i1s mobilized from the soil in zone or aeration

and is leached to the water table.
824260101
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5.5.3. Zinc in Channel Sediments

Concentrations of zinc in natural sediments range from 6 ppm to 180 ppa.
Observed concentrations in sediments that are subject to contamination
from industrial scurces range to 340 ppm (Bruland and others 1974;
Iskandar and Keeney 1974; Mathis and Cummings 1973).

Except at Station 3, the concentrations of zinc in the sediments in
the ditches on the site substantially exceed the background levels
(Table 10). 1In the surficial sediments at Station 4 and in the increment
from 3 to 6 inches in depth at Station 5, the concentrations of zinc are
2,116 ppm and 5,187 ppm, respectively. Although the concentration in
the surficial sediment at Station 6 is considerably lower (428 ppm), it
is more than twice that of the background level.

The concentrations of zinc at all depths in the sediments at the
- outfall point (Station 7) exceed 2,000 ppm, and from 3 to 6 inches in
' depth the concentration is 8,615 ppm (Table 10). The sediments in
Berrys Creek at Stations 8 and 9 are less contaminated than are those
at Station 7, but the concentrations in the surficial materials are
more than four times as great as the highest background level.

VS ’ W
. The presence of zinc in such high concentrations in the sediments
PR of the ditches on the Subject Site and in the channel of Berrys Creek

- is a hazard to : i and wildlife.

As noted in Section 5.6.4. and discussed more fully in Section 5.1.4.,
certain conditions resulted in disturbances to the sediments and the
entrainment of sediments in certain samples of water. The analytical
results for those samples are omitted from considerations of the un-~
. disturbed character of the surface waters. The results, however, do
= demonstrate the significant degradation in the chemical quality of the

water that can be produced by suspended particulate matter of local
. origin. The analyses of the sediments demonstrate that these particulates
- are contaminated with various metals.

In regard to zinc, the results of determinations on samples collected

on 8 June 1977 from Stations 1 and 2 are of interest (Table 12).
Stations 1 and 2 are connected hydraulically with Station 3. The con-
centration of zinc in the water at Station 3 can be assumed to be the
~oneentration at Stations 1 and 2 in the absence of disturbance. To

. e conservative, the concentration observed at 2030 hours (40 ppm),
is considered to be the uniform background. The effect of the entrainment
of sediments can be estimated by subtracting 40 from each analytical
determination at Stations 1 and 2 that exceeds 40 ppm. These calculations
indicate that the presence of sediments may have increased the concen-

| WO
e

1' tratioas of zinc in the water column by as much as 1,460 ppm.
4
i 824260102
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alckel in rhe zurface wasers oI the State of Wew Jersey has been procul-
gated. The cricerion employved in this evaluation is the hazard threshold
for aquatic biota, which is 100 ppb (Table 14).
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In all samples =f water that were collected hourly for thirteen
hours on 19 May 1977 at Scatlon 6, the criterion for zinc was exceeded
by 40% to 1307 (Table 11).

A similar program of sampling was executed on 8 June 1977 at most
of the stations on and near the Site (Table 12). The results of certain
analyses are not considered in characterizations of the quality of the
surface water owing to the entrainment of sediments during the collecting
operation. This is discussed in Section 5.1.4. The following description
omits the invalid samples.

The observed concentrations of zinc in samples of water from Stations 3
and 4 ranged from 20 ppb to 100 ppb, and did not exceed the criterion
(Table 12). 1In nine of the thirteen samples of water from Station 6,
the concentration of zinc satisfied the criterion (40 ppb to 90 ppb),
the levels of zinc in four samples ranged from 120 to 130 ppb. At the
outfall point (Station 7), levels of zinc in the eleven valid samples
ranged from 110 ppb to 230 ppb, and none satisfied the criterion. At
Station 8, which is in Berrys Creek upstream from the outfall point,
the observed concentrations of zinc ranged from 40 ppb to 90 ppb in
six samples and from 110 to 140 ppb in the six other valid samples.
Downstream from the discharge point, at Station 9, the concentration of
zinc in two samples (70 ppb and 100 ppb) satisfied the criterion. The
levels of zinc ranged from 110 ppb to 150 ppb in the other ten valid
samples (Table 12).

On 13 July 1977, samples of water were collected at Stations 7, 8,
and 9. The initial sample was ocbfained durinz 2 period of hizh water.
Three other samples were drawn from each station as the tide receded
nearly to a low slack stage. The concentration of zinc in the first
sample from each station was 80 ppm (Table 13). 1In the three other
samples from Station 7, the levels of zinc excezded the critarion in two
(230 ppb, 140 ppb) and met the criterion in omne (100 ppb). One of the
six samples obtained later in Berrys Creek contained zinc in a concen-
tration greater than the criterioa (160 ppb).

The Information reviewed above demonstrates that zinc moves from
the Subject Site into Berrys Creek by means of the surface water drainage
system. Analyses of filtered samples of well water (Section 5.6.2.)
demonstrated the presence of soluble forms of zinc at concentrations as
high as 4,700 ppb in the groundwater on the Subject Site.

824260103
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sediments in samples of water demonstrated the veady mobility of the
sediments and cthe fact that they become cransformad to suspendad
particulates 1n the water column.

. AE———

These two series of related facts indicate that zinc may move \
through the drainage system either in a dissolved form or in particulate \
form, or it may move simultanecusly in both the dissolved and parciculaca \

forms. In either form, the zinc is a hazard to aquatic biota and wildlife 4
at concentrations greater than 100 ppb.

: 824260104
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MLARY OF FINDLNGS AND RECOMMENDATIONS

6.1.1. Soil

The soil throughout the Subject Site has been enriched extraordinarily
with mercury (to 123,000X backgrcund levels). The available measurements
indicate that at least 126 rons of mercury are present on the Wolf Realty
property, and at least 160 tons of mercury are contained in 19 acres of the
Velsicol site. Enrichments with lead (to 890X background levals) and zinc
(to 655X background levels) alsoc are extreme and relatively uniform.
Cadmium enrichment is evident throughout the site (to 240X background levels),
but the concentrations vary irregularly from place to place. Enrichment
by nickel is moderate (to 18X background levels), and materials with the
highest concentrations-are confined to the southwestern half of the Sirte.
Concentrations of arsenic are high at two stations in the southwestern
section of the Site (to 16X background levels), but the levels are near
background throughout the remainder of the Site.

6.1.2. Groundwater

Dissolved mercury is present at a concentration in excess of the drinking
water standard in the East Well (4.3 to 8.8 ppb). The concentration of
mercury satisfies the standard,”but is measurable, in the South Well (0.8 to
0.9 ppb). Dissolved cadmium (13 ppb) exceeds the drinking water standard in
Well 6, and it is present at relatively high concentrations (5.6 to 9.0 ppb)
in the East Well, the South Well, Well 5, and Well 8.

The concentration of zinc in the South Well (2,800 to 4,700 ppb) is high,
but does not exceed health standards. The observation suggests that zinc
may be highly mobile in the vicinity of the well.

6.1.3. Channel Sediments

Sediments in the drainage ditches on the subject site are contaminated
uniformly and substantially with mercury (882X background level). Zinc
(29X background level) and lead (4.7X) are present in abnormal concentratioas
throughout most of the drainage system. The ceoncentrations of cadmium
(9X background levels) are high at two stations. Nickel and arsenic both
are within their background ranges on the Site.

Mercury (89,162X) is extraordinarily concentrated at the discharge
point. The levels of zinc (48X), lead (11X), arsenic (7X), and nickel
(2.4X), at the discharge point are substantially higher than normal, In
other sections of Berrys Creek, mercury (993X), cadmium (21X), lead (11X),
arsenic (5X), and zinc (5X) are above background levels.

824260105
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Concentrations of wmercury (4.8X standard) and lead (1.
in waters on the site or at the outfall =xceeded the applicablia
standards during this investigation. All concentrations of wmercury
observed at relevant stations exceeded FTHE TEUVIT To0S=Rardad 5o avoid

hdT™m to aquatic organisms,

In 767% of the samples examined, the concentrations of zinc exceeded
(1.3X criterion) the level considired to be hazardous to aquatic biota.

Concentrations of arsenic and cadmium at stations on the Subject
Site satisfied the State standards. Levels of arsenic at Stations on
Berrys Creek also were less than the concentration considered to be
hazardous to aquatic life. Concentrations of cadmium in Berrys Creek,
however, exceeded the bioclogical safety limit repeatedly.

6.2. Recommendations - _
6.2.1, Specific Evaluation of the Containment System.

The building that now occupies the property owned by Wolf Realty was
designed and constructed to act as a containment system for mercury-rich
soils. Allegedly, soils with the highest concentrations of mercury were
scraped before the erection of the warehouses and placed in the area now
enclosed by the building. = ’

The concentration of dissolved mercury in a sample of water that
was drawn from a well within the contailnment system during March 1977
was 66 ppb. Tests made during this investigation revealed high
concentrations of dissolved mercury in the groundwater at two wells adjacent
to the building. No dissolved mercury was detected during tests on eight
other wells on the Site. One of these wells (¥6) is approximately 100 feet
south-southeast of the East Well. These data indicate that the containment
system 1s not functioning as intended, and is a source of mercury
contamination.

The escape of mercury from the Wolf Realty property must be prevented
to protect the delicate environmental balance of Berrys Creek, the Hackensack (
Meadowlands District, and other areas on the Newark Bay-Raritan Bay
estuarine system. It is recommended, therefore, that a revized version
of Alternate 4 that was formulated for the Rovie Construction Company, Inc.,
by Joseph S. Ward, Inc. (WV-25), be implemented.

Alternate 4 was intended to be a supplement to the construction of the
building on the Wolf Realty property as a mercury containment systam.
It is described in a letter of 29 January 1975 by Mr. Thomas J. Scheil, P.E.,
as follows:

824260106
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Buried culverts, particularly the section berwzen Staticns § znd 7,
prcbably contaia accumulations of sediments that are resuspended by th
acrions of the tides, by stormflow events, and by other agents. These
culverts should be excavated, inspected carefully, cleaned, and rezoved.
All other ditches on or adjacent to the properties of the United States
Life Insurance Company, Wolf Realty, and the Velsicol Chemical Corporation
should be cleaned by excavating and removing contaminated sediments.

The drainage system that serves these properties should be revised, and
the discharge of runoff should be rerouted to the ditch that extends
generally between Stations 7S and 22S. The existing draimage system that
discharges at Station 7 should be sealed. All ditches used in the revised
drainage system.should .be. surfaced with an impermeable liner, such as

cancrete, Ng huried culvexts shauld be designed into the system,

ﬁ
gt

The channel of Berrys Creek also should be cleaned with a small suction
dredge. Until more comprehensive restoration plans are devised, the
area from the West Riser Ditch Tide Gate to a point upstream at which the
levels of contamination are at or near background should be cleaned.
Excavations made during the removal of the culverts could be considered
for use as basins to accept spoil dredged from Berrys Creek.

The Tide Gate should be recomstructed before, or concurrent with, the
restoration dredging of Berrys Creek, The repairs to the tide gate are
essential to protect the West Riser Ditch (upper Berrys Creek) from
recontamination by mercury-rich=sediments that are carried upstream by
the tides. The tide gate also will prevent high waters from surcharging
the drainage sysiem onthe Subject Site. To provide further protection
to the Site, the new drainage system also should be equipped with a tide
gate at the point where it joins the existing ditch between Stations 7S
and 22S.

6.2.3. Termlnation of Dumping on the Velsicol Property

Dumping, whether by authorization or not, has continued on the Velsicol
property. All authorized dumping should be discontinued, and the site should
be posted and fenced to prevent or minimize unauthorized dumping and to
prevent trespassing. Conspicuous signs should be erected on the upland
boundaries and along Berrys Creek to warn possible trespassers of the
hazards that exist on the site.

6.2.4. Velsicol Property: Alternative 1. Removal of Mercury

There are at least 160 tons of mercury on the 19 acres of the Velsicol
property that were investigated during this project. o_protect Berrys
Creek, the Hackensack River, and the remainder of the Newark Bay-Raritan Bay
eStuarine system from further contaminatlon, the mercury-rich soils—mrthe
Vetstcol-—property should be removed and decontaminated. The mercury that
i85 recovered can be returned €O The Industrial/commercial market for
proper and productive use.

824260107
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The soil Zn 21l srzas 7 .1 Lo have been used as chexmizal
waste dump sicas., and Lo Lo . oz oin vhich the concentrations of
mercury exceed 300 gsza ohoul o vatzd znd decontaminated. The
remaining soil should be vec: ... & co provide a slope away from Berrys
Creek. If the proper:ty “: % ' -- .5, as much as possible of the

surface should be coverzc wics imp=ovicus pavement or structures. If

the property 1is not iamproved, the surfazce should be planted to develop

a complete, dense cover of vegetation, such as a thick lawn. This will
minimize the movement of the contaminated soil by stormwater and by wind.

Plans for any alteration of the site and/or for the installation of
any improvement to the property should be submitted to the Department of
Environmental Protection. The written approval of the Department should
be made a mandatory requirement for any such alterations or improvement
in perpetulfy. This condition, and a notice concerning the hazard contained
p————— »
ofl the site, should be entered against the deéed in the Uifice of the

CSunty Clerk.

e ——

6.2.5. Velsicol Property: Alternative 2. Containment of Mercury

If it is not feasible to excavate the severely contaminated soil and
reclaim mercury from it, the mercury must be securely contained within
the site. The soil in areas that are known to have been used as chemical
waste dump sites, and the soil in any other areas in which the concentrations
of mercury exceed 500 ppm should be excavated and moved to the area between
Stations 10S and 13S. The severely contaminated materials then should be
surrounded by a cutoff wall, based on the impermeable varved clay, and
enclosed by a concrete structure similar to the foundation of the building
on the Wolf Realty property.

The remainder of the site should be recontoured to provide a slope
away from Berrys Creek. The surface then should be paved or planted with
a dense cover of vegetation to hold the soil.

Plans for any alteration of the site and/or for the installation of
any improvement to the property should be submitted to the Department of

Environmental Protection. The written approval of :l.2 T_.:sartment should
be made a mandatory requirement for any such alterzt.:» o7 izprovement in
perpetuity. This condition, and a notice concernin: =nz hazard contained

on the site, should be entered against the deed in ::: Iifice of the
County Clerk.

6.2.6. Monitoring for the Wolf Realty Property
Regardless of the method used to provide a secure containment for
mercury on the Wolf Realty property, a program of regular monitoring should
be instituted to verify the performance of the system. This progranm

should utilize a pattern of observation wells placed at intervals of 100 feet

along the boundary of the property, four wells near the midpoints of the
walls inside the building, and two wells near Stations 1 and 2. Recording
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gauges should be inscalled to track changes in Ihe Lo :
inside the building, the well at Stacion 1, on2 wal. © oh: ompzheasc
corner, and one well near the southeast cormer. aw:zr obsevvralions of

the levels in all of the wells should be made at leist one time each month.

Initially, tests for mercury and other constitusznts in filcerad
samples of water from these wells should be made one time each month.
After 12 months, if the results of the analyses do not indicate that
mercury is continuing to move from the property, the frequency of the
analyses for mercury can be reduced to one set of samples each three months
(quarterly). The actual scheduling, of course, should be determined by
the Department of Environmental Protection (NJ-DEP).

The selection by the property owner of the persons or firm to conduct
this monitoring should.be subject to the approval of NJ-DEP. Timely reports
on the results of the monitoring, including water levels and concentrations
of mercury, should be submitted to NJ-DEP. The Department also should
evaluate these data to determine whether or not mercury is continuing to
move from the property. Any change in the schedule of sampling, the location
of observation wells, the number of observation wells, the parameters to be
measured, or other procedures should be made only upon the recommendation
of NJ-DEP or with the approval of the Department.

6.2.7. Monitoring for .the Velsicol Property

Regardless of the method used to remove or contain the severely
contaminated soil on the Velsicol property, a program of regular monitoring
should be instituted to verify that the method is successful in preventing
the escape of hazardous materials from the property. This program should
utilize observation wells to monitor the quality and flow of groundwater
and stations on ditches, at the discharge point, and in Berrys Creek to
monitor the quality of the surface waters. The purpose of the program
is to ensure that no significant pollution can leave the V&lsSicol property
without detection, and to provide an instantaneous warning if a release

_—

should occur.
—

The program of monitoring should be devised and detailed in collaboration
with NJ-DEP. . It is recommended, however, that automatic equipment for
water quality monitoring be installed in the drainage system and on Berrys
Creek. These monitors, if equipped with alarms, would warn of unexpected
breakthroughs, embankment failures, and similar emergencies without need
for a resident monitor.

Contingency plans should be developed so that the necessary emergency
personnel and equipment can be mustered to contain and control any problem.
Written reports on the results of the monitoring should be prepared in a
timely way and submitted to DEP and any other agencies with jurisdiction
or special expertise.

824260109
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